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^LLo-\\ me to thank you for honoring me with the invita- 
tion to gne the Middleton Goldsmith Lecture Your 
society IS, as far as I know, the oldest pathological society 
in this continent and one of the oldest, if not the oldest 
3S pathological society of the world It will soon be able 
to celebrate its centenary It was founded in 1 844 and A'liddleton Gold- 
smith, whose bequest established this lecture, was one of its founders 
together with Lewis A Sayre and John C Peters 

"When this society was founded, Virchow, who is generally ac- 
claimed as the father of the science of pathology, was twenty-three 
years old, Pasteur was a year younger, and Lister was a boy of seventeen 
New York, where the three founders were young practicing physicians, 
was at that time a small city ending at what is now 14th Street Its 
medical facilities consisted of one college, one hospital, and three 
dispensaries 


* Gi\cn October 4 1940 at The York Academj of Medicine 
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How did It come about that three young doctors in this environment 
conceived the idea of founding a pathological society^ It is probable 
that the inspiration came from Vienna though indirectly Peters had 
returned from V lenna, where he had come under the influence of Roki- 
tansky, that queer personality who spent his whole working life m 
the dead house He is said to have carried out about one thousand 
autopsies ever^'’ year for a period of forty years He and his clinical 
colleague, Skoda, were then the leaders of the Vienna school, whose 
ambition it was to establish medicine as an exact science by testing the 
correctness of every diagnosis by an autopsy, if the pauent provided 
the opportunity Peters had probably been infected with Rokitansky’s 
enthusiasm for the study of morbid anatomy as the means of advancing 
medicine, and this bore fruit in the foundauon of your society 

But tvhether the seed that flowered here m little old New York was 
planted in Vienna or not, to have recognized at that early date the 
fundamental importance of patholog)’’ for the advancement of our 
knowledge of disease and to have started in this then remote cirs’' and 
without academic support a medical society to be devoted to the ex- 
clusive study of a branch of medicine which was jUst being bom m 
Europe, gives evidence of a far-sighted optimism, so characteristic of 
this country, which compels our admiration For this, the names of 
Middleton Goldsmith and his two co-founders, Sayre and Peters, should 
be gratefully remembered, and there could not be a more suitable 
opportunity than this lecture 

In this lecture I vush to lay before you a conception of the inter- 
relationship of the endocrine glands which reveals them as forming 
funcuonally one sj'-stem consistmg of a number of umts continuously 
interacting with one another It is a conception which, while introduc- 
ing some surprismg physiological connecnons between the different 
glands, has a special bearing on the still very obscure question of the 
factors detemiimng the functional activity of the endocrme glands m 
health and on the even more obscure disturbances of their functional 
acuvity as seen by the chnician and the pathologist m disease 

Our interpretation is based on a physiological axiorti, which dates 
back to Claude Bernard, that m a higlily differentiated organism the 
functional acuvity of the vanous organs is correlated m such a w^ay as 
to keep the internal environment constant More recently the same 
idea has been expressed by Bordet “Life is the maintenance of a 
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bilancc "w Inch is mccssantlv being disturbed ” In this country Cannon 
Ins pursued this idea and gi\ en to this conception the name “Home- 
ostisis ” Cannon as a physiologist emphasizes the maintenance of the 
balance, Bordet as an experimental pathologist is impressed bv its in- 
cessant disturbance In the maintenance of this balance, as in its dis- 
nirbmce, the endocrine organs play a part of outstanding importance 
The internal em ironment is subject to disturbances as a result of changes 
in the external em ironmenr, such as changes in temperature and the 
intake of food and also as a result of the activity'^ of the organs, such 
as muscular mo\ enienr and, m hat is of special interest m its bearing on 
the problem under discussion, the actn ity of the endocrine glands 
themsehes It x\ill be caster to follow the argument if I state our con- 
ception now and present the facts and obsen'^ations which led me to 
It subsequently It is, briefly, to regard all the divers endocrine glands 
as forming one s)’stem, in w Inch the individual glands are funcuonally 
correlated with each other in \ ar}nng degrees This correlation depends 
upon the direcuon in which the indnidual hormones secreted by the 
endoenne glands affect the internal environment There are glands 
the funcnonal actitit}’’ of w'hich produces a disturbance in the same 
direcnon, for example, the thyroid and the adrenal medulla Such glands 
are synergists There are others w’hich w'hen functionally active, pro- 
duce changes in opposite directions, for example, the islets and the 
thyroid are antagonists, and so are the islets and the adrenal medulla 
In the normal resting organism the internal environment is maintained 
at Its normal level by a balance between the functional acavity of the 
different endocrine glands If one of these glands is pnmarily stimu- 
lated to functional actnity there results a disturbance in the internal 
environment In order to restore this to the normal there is a secondary 
compensator)'^ response in other endocrine glands, w'hich may be of two 
kinds the antagomsac gland may show' a compensatory mcreased func- 
tional activity, while the synergistic gland may be inhibited This 
general pattern is indicated in Table I, in w'hich mcreased functional 
activity is mdicated by a plus sign, mhibition or dysfunction by a minus 
sign When the primary change m an endoenne gland is an mhibinon 
or a dysfunction, produced either by disease or by experimental mter- 
ference, the secondary compensatory response m other endoenne glands 
manifests itself m the reverse manner that is, the antagonists are then 
mhibited or the s)'nergists are stimulated to increased functional 
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Table I 


Pnmnr\ Ciinnge in 

Coinpensator\ Change in 

One Endocrine Gland 

Xntagonist 

S\Tiergist 

-f 

+ 

— 

— 


+ 


activity or both groups of responses occur together 
It IS by this arrangement for the mamtenance of the internal environ- 
ment that the functional activiaes of the divers endocrine glands are 
interrelated ivith each other in such a way as to form one system It 
may be added that the term antagomst does not unpl)^ that all the 
effects of one hormone are neutrahzed by the acaon of its antagomst 
The antagonism is only a partial one, and the same is true for the syner- 
gism benveen t\\ o glands 

The relationship of the adrenal medulla, the thyroid and the pan- 
creatic islets, M^hich I had investigated m my earher M^ork’^ offers a 
good e\ample The adrenal medulla and the thyroid gland are sjmergists 
They act on the glycogenic function of the liver and on metabolism 
generally in the same direction, stimulating it They are snmulated by 
the same changes m the mtemal environment, such as exposure to cold, 
and by the same chemical substances, such as tetrahydronaphthyamine 
or the toxins of certam bacteria, resulnng m the production of fever 
Both glands are inhibited in them functional activity by heat These 
facts have been established by the method of M'^hat one may call func- 
tional histolog)^ Functional histology depends on a technique which 
ret eals the funcDonal state of endocrine glands m a direct and mcontro- 
\ ertible manner It has proved its vahdity by demonstrating for the 
first time that the thyroid and the adrenal glands are mamately con- 
cerned m the heat regulaaon of the body and m the etiolog)'" of fever 

The effect of insulm, on the other hand, is antagonistic to both 
thyroxin and adrenalm It inhibits the glycogemc function of the hver 
The antagomsm is very evident m relation to the change produced in 
one feature of the internal environment, the blood sugar Insulin pro- 
duces a rapid fall of blood sugar, adrenalin a rapid rise, while thyroxin 
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produces an increased supph of blood sugar Inch is oxidized pan passu 
AMth the increased supply The fall of blood sugar produced by an 
injection of a moderate dose of insulin elicits a compensators’’ acmity 
of the adrenal medulla athich by secreting adrenalin tends to restore 
the blood sugar to normal The secretion of adrenalin under this con- 
dition, A\hich can be demonstrated bv the method of functional histol- 
og\% IS not due to a direct stimulating effect of insulin on the adrenal 
medulla For, if insulin is injected together with glucose, so that the 
fall of blood sugar is aaoided and the internal en\ironment is not dis- 
turbed, the secretion of adrenalin does not occur We ha\ e here an 
example of one of the conditions \\ Inch stimulate the functional acm its”^ 
of an endocrine gland, in this case the adrenal medulla, as a secondary 
compensator)’’ response to the disturbance of the internal environment 
produced by the functional actiaity of its antagonist— in this case the 
pancreatic islets 

The antagonism ber\\ een the islets on the one hand and the thyroid- 
adrenal-medullar)’’ apparatus on the other can be demonstrated also 
from the opposite direction Any condition which arouses the functional 
activity of the thyroid or of the adrenal medulla, such as exposure to 
cold, makes the organism more resistant to the effects of insulin and 
conversel)’’ anything which mhibits the thyroid or adrenal medulla, 
such as exposure to heat, makes the organism more sensitive to insulin 
This relanonship is now clearly recognized in the biological assa)’’ of 
insulin in mice, where it is necessary to keep the animals in a constant, 
xvarm environment in order to obtain reliable results This argument 
applies also to pathological conditions involving an increase or a diminu- 
tion in the functional acnvity of the thyroid or adrenal medulla The 
increased resistance to insulin of diabetic patients suffenng from Graves’ 
disease or from septic infections Avhich was predicted in our conception 
has been confirmed climcally 

The interrelationship of these three glands with reference to the 
glycogenic funenon of the liver, is summarized in a diagram published 
twelve years ago in my book ^ 

Since we are discussing the funcuonal interrelationship of glands 
of internal secretion, it is appropriate to recall the fact that the con- 
ception of “internal secretions” M’’as invented by Claude Bernard to 
describe the glycogemc funcuon of the liver In coming this term, 
“mtemal secretion,” he wished to emphasize the autonomous glandular 
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Fig 1 — Interrelation of thjroid, adrenal and 
pancreas m tlie glvcogenic function of the li\er 


nature of the glycogenic funcuon of the liver w hich functions irrespec- 
tive of the amount of carbohydrate ingested m the food, and even 
irrespective of the amount of glycogen present at any given moment in 
the liver, as opposed to the alternative mterpretation of this function as 
a storage of an excess of carbohydrate in the food The genius of 
Claude Bernard shines no more brightly than in this bold conception, 
which even today, in spite of the vast amount of work carried out on 
the subject, is not always fully understood 

^^^e thus see that one of the ways, by which the functional 
activit)'" of an endocrine gland may be stimulated, is as a compensatory 
response to a disturbance m the internal environment which may be 
created by the functional acuvity of another endocrine gland 

Bur in the compensatory response of an endocrine gland the typical 
effects of Its hormone are masked partly or completely by those result- 
ing from the disturbance of the internal environment which the com- 
pensator\’^ response is intended to counteract If this primary disturbance 
is sufficiently severe or prolonged, the endocrine gland providing the 
compensator)- response may become extensively depleted of its load 
of hormone and the organism will then present a general condition, 
a syndrome, which will be erroneousl}- interpreted as a d)-sfunction 
of the gland 
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You ■\\j 11 see the point of this conclusion, and of this lengthy 
introduction to our subject, when I describe to you the paradoxical 
condition induced by a continued c\ccssi\ e supply of the female sex 
hormone - Prolonged estrinization produces in the animal slowly a 
s)mdrome \\hich, though strikingly similar to that produced rapidly 
by In popln sectonn is assoented \\ ith an anterior pituitary gland show- 
ing the signs of intense functional actnit)’’ The syndrome is, as I 
just said that of a dysfunction of the anterior pituitary It closely 
resembles the syndrome of Simmonds’ disease \\ hen the estrogenic 
hormone is applied continuously o\ er long penods it is found that cver\>' 
endocrine organ in the body is affected to a greater or smaller extent 
In some of these organs it can be seen with the naked eye that they 
ha\ e undergone a change In addition, the organism as a whole is pro- 
foundly affected If young mice arc used they are found to be stunted 
in growth, emaciated, in males the testes arc so atrophied that they 
arc difficult to find and if examined histologically spermatogenesis is 
absent The thyroids are pale and small, the islets of Langerhans are 
greatly enlarged, there is an extensive and specific degeneration in the 
adrenal cortex, the thymus is completely atrophied and the lymph 
glands are smaller than normal In short, the picture presented by these 
estnnized animals is very similar to that seen after hypophysectomy 
But, and this is the paradox, if the pituitary is examined the antenor 
part IS found to be deeply congested and greatly enlarged The enlarge- 
ment may be so irregular as to be called adenomatous Histologically 
there is always a marked diminution in the number of the acidophile 
cells in the anterior part, and they may even be completely absent 
In Its extreme forms the condition may therefore be called a chromo- 
phobe adenoma 

Smee Homing and I described this phenomenon it has been con- 
firmed by a number of observers, who have mterpreted it by saying 
that the estrogenic hormone mhibits the anterior pituitary Their argu- 
ment IS that the anterior pituitary secretes a hormone which promotes 
growth In estrinized atumals growth is arrested Hence, they argue 
the estrogenic hormone inhibits the antenor pituitary But this con- 
clusion has been drawn without examining the gland Even a casual 
inspection, with the naked eye, of the pituitary after prolonged estnni- 
zation, showing a greatly enlarged and deeply congested antenor pitui- 
tary, should be sufficient to cast some doubt on such an interpretation 
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The method of funcuonal histolog}’^ which reveals that the secreting 
cells have discharged their specific hormones, confirms the conclusion 
that the estrogenic hormone has stimulated the anterior pituitary^ to 
continued functional acnvity as a compensatory response to restore the 
disturbance m the internal environment produced by the effects of the 
continued excess of the female sex hormone 

The two important points m this argument are (i) the anterior 
pituitary is stwmiated and not inhibited by the estrogenic homione, 
(2) the anterior pituitary secretes a homione antagonistic to the estro- 
genic homione 

The correctness of this conclusion can be verified by an expen- 
mentum crucis ^ If the acuvity of the anterior pitmtary is a compensator)’’ 
response to estrinization, the hormone or hormones which the anterior 
pituitary secretes should be able to antagonize the effects of the estro- 
genic hormone That is the case If certain hormone preparaoons from 
the anterior pituitary are mjected simultaneously with the application 
of the estrogenic hormone, many of the effects of the latter are 
abolished or greatly dunimshed there is no arrest of growth, no emacia- 
tion, no atroph}’’ of the gonads, no congestion, and only a slight enlarge- 
ment of the anterior lobe, and the chromophile cells retain their 
secretion Only the degenerative change m the adrenal cortex cannot 
be prevented by the pituitary extracts It is probable, therefore, that 
the adrenal cortex responds directly to the estrogemc hormone, while 
the changes in grovnh and in the gonads are brought about through the 
intermediation of the pituitar}^ 

I turn noM to the effects of prolonged estrimzation on the adrenal 
glands * In these glands a specific degeneration, not previousl’v^ described, 
detelops in a sharply cncumscnbed area, namely the innermost zone 
of the cortex, the zona reticularis It begiils as an enlargement of iso- 
lated cells, which acquire a browmish color with small lipoid inclusions 
As these cells enlarge, several of them coalesce to form isolated broum 
masses, and eventually these coalesce to form a brown rmg surroundmg 
the medulla and separating it from the cortex These masses consist of 
a structureless nettvork showing a few nuclei tvhich is impregnated 
with a brown material havmg the solubihty of hpoids Such a process 
of degeneranon represents a reaction the opposite to that of the h)*per- 
cmia and hypertrophy seen m the pitmtar)^ While the changes m the 
anterior pituitary" indicate a secondarv* compensator)^ stimulaoon, those 
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in the adrenal cortex should be interpreted as a secondar) compensatory 
inhibition On the axiom of an endocrine interrelationship functioning 
to maintain the internal ein ironment constant, such an inhibition as a 
secondara pbenomcnon to the excess of one hormone should be inter- 
preted as a compensatorv diminution of the secretion of a synergic 
hormone from the adrenal cortex 

This interpretation of a s\ nergism betw een the o\ ary and the 
adrenal cortex ls supported b\ se\cral facts There is, firstly, the close 
histogenetic relationship between the o\ar\ and the adrenal cortex 
There is secondh , the fact that both male and female sex hormones 
ha\ e been demonstrated in the adrenal cortex Thirdly, there are the 
results of remosing the adrenal glands' Mice sur\i\e the operation 
fairly well when it is carried our in two stages About 50 per cent 
of the animals remain alne and well for many months e\ en when there 
is no accesson’ cortical tissue \ isible to the naked e\ e such as small 
cortical adenomata It w as surprising to find that the mortality from 
adrenalectomy could be greatly diminished by cstrimzation if begun a 
few weeks before the operation, but not if started immediately after 
It This suggests that the preliminary treatment wath an excess of the 
estrogenic hormone had so altered the endocrine balance as to protect 
the organism against the loss of an adrenal cortical hormone This again 
indicates a synergism benyeen the functional activity of the oyary 
and the adrenal cortex It w'as even more surprising to find that these 
adrenalectomized mice no longer reacted to an excessn e supply of 
estrogenic hormone in the same w'^ay as intact animals The striking 
changes in the pituitary are cither less w^cll-marked or absent Other 
typical effects of cstrinization, loss of w^eight, arrest of growth, atrophy 
of the testes and of the thymus, are also absent or greatly diminished, 
and sometimes the animals, mstead of being small and emaciated, become 
abnormally large and fat The thymus and the lymph nodes are then 
frequently enlarged and even malignant tumors of the thymus with 
metastases have developed In adrenalectomized and estnmzed mice, 
the mammae do not develop as fully under the influence of the estro- 
genic hormone, the testes do not undergo atrophy as they do in intact 
animals Generally speaking, therefore, the loss of an adrenal hormone 
confers a similar protection agamst an excess of estrogemc hormone 
as an additional supply of an anterior pituitary hormone This again 
show^s that in relation to the estrogemc ovarian hormone the anterior 
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pituitar)'^ and the adrenal cortex oppose each other That this adrenal 
hormone is secreted by the cortex, and not by the medulla, is shown 
by the fact that adrenalectomized mice m which even a very small 
cortical adenoma was present exhibited the same reaction to estrim- 
zation as intact mice 

In a paper published in January, 1939, argued from these results 
that the adrenal cortex possesses hormonal functions synergic with 
those of the ovary and that this synergism extends even to the etiology 
of cancer of the mamma A few months later, Woolley, Fekete and 
Little® published the remarkable results of an experiment begun long 
before our publication, which are a strikmg demonstration of this 
conception They had ovariectomized mice immediately after birth 
Slx months later the uterus and the mammary glands of these animals 
shoved the atrophy one expects to find in the absence of the ovaries 
Bur if such mice were allowed to live for a year or more, both the 
uterus and the mammae were found to be fully developed and 40 
per cent of the mice which belonged to an inbred strain v ith a high 
incidence of mammar)^ cancer (50 per cent in virgin females) developed 
cancer of the mamma Special care was taken to prove the complete 
absence of ovarian assue m these mice But there was a strikmg abnor- 
mality m these spayed mice namely, a massive nodular hyperplasia of 
the adrenal cortex, which m three of the animals had progressed to 
malignant tumors of the cortex In those experiments, then, the removal 
of one endocrine organ had brought about, after a sufficiently long 
inteiv-al, a compensatory stimulation of another endocrine organ with 
a s^mergistic function, “thereby simulaung or replacing ovarian activ- 
ity,” to use the authors’ ovm words 

As long as we consider these divers expenmental results by them- 
selves as isolated facts they remain curious and puzzhng phenomena 
But they form a coherent picture on the basis of the conclusion that the 
adrenal cortex secretes a hormone which acts as a synergist to the 
o\arian estrogenic hormone and m the last mentioned experiments of 
W^oolley, Fekete and Little as a partial subsntute If we take the 
functional relationship between the ovary and the adrenal cortex as 
an example of turn endocnne glands secreting synergisac hormones, 
we can express them relationship m general terms by saymg that the 
hy perjjinctioii of one endocrine gland^ in this case the ovar\', induces 
in the gland secreting its synergist a hypofunctton, exemphfied by the 
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brown dcgcncnrion of rhe correx, while the whibitton of one endocrine 
gland, produced experimentally in this instance by rcmotal of the 
o\ancs, induces in the gland secreting its synergist a by perf unction, 
exemplified by the nodular Inpcrplasn of the cortex The nvo opposite 
reactions induced experimental^ in the adrenal cortex— by ovariectomy 
on the one hand and b\ an cxcessn e supply of the estrogenic ovarian 
hormone on the other— are both compensator)’’ phenomena tending to 
correct tx\o opposite disturbances in the endocrine balance in opposite 
directions 

In connection with the obscr\ation that after adren ilectomy the 
tlmiius fails to undergo atroph) under the infiuence of the estrogenic 
hormone, it is neccssan' to mention bnefiy the effects of adrenalectomy 
alone It was found that in adrcnalectomi/cd animals the thymus per- 
sists or rather regenerates and the lymph nodes are enlarged In view of 
the fact that our knowledge of the functions of the th’V’^mus and of the 
factors controlling this organ and the lymphoid s)’stcm generally are 
ver)’’ scant)’’, this demonstrauon that the thymus and the lymphoid 
s)'stem are under endocrine control is imponanr On looking through 
the literature I find that this effect of adrenalectomy has been observed 
15 years ago here in New' York, in a convincing scries of experiments, 
by Marine and his collaborators ' ® It is curious that the experimental 
demonstration of this surprising relationship has aroused so little interest 
either among ph) siologists, pathologists or clinicians There are hardly 
any references to it in the text-books But there is a definite pathological 
condition, status lymphaticus, in which the most obvious abnormality 
IS a persistent thymus, associated w'lth hypoplastic lesions in the adrenal 
gland In a summary of the clinical, pathological and experimental 
evidence Manne® has show'n that the condiuon produced experimentally 
IS strikingly similar to that found as a disease in man, although the 
name given to the disease, “status lymphaucus” or “status thymo- 
lymphaticus,” gives undue prommence to a symptom rather than to 
the underlying cause But this is no reason xvhy the existence of this 
syndrome, adrenocortical hypofunction with hyperplasia of the thymus, 
3s a separate and definite climcal entity should be refused recogmtion, 
as has been done officially in England 

I pass on, now, to the changes in the adrenal medulla observed m 
animals subjected to prolonged estrinization They are not nearly as 
stnkmg as those seen in the cortex The medulla exhibits a moderate 
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degree of active secretion, so that this part of the adrenal certainly does 
not show an inhibiuon But the activity of the medulla is not sufficiently 
impressive to be m itself accepted as evidence of a secondar)'' com- 
pensatory’^ secretion of an antagomstic hormone similar to the process 
seen m the anterior pituitary There is, however, other, indirect evidence 
to add support to such a conclusion As already stated, adrenalectomized 
animals in u hich a small cortical adenoma has remamed, react to estrim- 
7ation at least as readily as intact animals This seems surprismg since 
the amount of cortical tissue present is often minute, less than a pin’s 
head But such animals do not contain any medullar}’’ cells If the func- 
tional actiMty of the medulla can be assumed to counteract the estro- 
genic hormone, tins high sensiovity to estrogemc hormones of animals 
completely devoid of medullary cells, but possessing a small amount 
of cortical tissue, can be accounted for The study of the adrenal gland 
of various highl}’’ inbred strains of mice with a high and a low mcidence 
of mammar}" cancer has brought to light facts which lend further sup- 
port to this conclusion There are mbred strains of mice which by 
their high incidence of spontaneous mammary cancer in females indi- 
cate a high susceptibihty to mammar}’’ cancer and to the acaon of the 
estrogemc hormone Thus, m the males of high cancer strams this 
hormone mduces mammary cancer more rapidly and m much greater 
number than in the males of low cancer strams Now m two such high 
cancer strains tvhich have been examined, the adrenal medulla undergoes 
spontaneously a process of brown degeneration which begins at an earl}’’ 
stage and is progressive, so that eventually it destroys the greater part 
of the medulla ■* It occurs in practically ever}’’ ammal, both male and 
female, of the two high cancer strains examined, and m the females it 
IS already present before cancer develops spontaneous!}’’ In a consid- 
erable number of other strains which have a ver}’^ low mcidence or do 
not de\ elop cancer at all, this process of brown degeneration either 
does not appear at aU m the meduUa or if it does develop, it does so 
late in life and is then very circumscribed m its extent^® This spon- 
tineous disease of the adrenal medulla, xvhich dunimshes the functional 
acti\ itx’’ of the medulla, is thus associated xvith a high susceptibihty to 
the effects of the estrogenic hormone and also with a greater suscepti- 
bilir\ to the general effects of this hormone The xvork of H S N 
Greene on inbred rabbits has disclosed a very similar condition— 
the spontaneous development of pathological changes m the adrenals 
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nnd m the pituinn’ m issncnnon \\ith the spoimncous dc\clopnicnt of 
nnninnn' c nicer 1 Ins nssocnrion— increased susccptilnlitv to the 
o\amn hormone nnd dnnnnshed fnnctioml nctn ir\’’ of the adrenal 
mednlla— suggests ignn an antigonism hetueen the o\arian and the 
niedullan hormones 1 lie two ptrts of the adrenal gland secrete there- 
fore n\o hormones which in their relation to the oiarian estrogenic 
hormone oppose each other It is interesting to note that the same 
conclusion of a functional antagonism hetween the two pans of the 
adrenal gland has been armed at by Mirine as the result of his studies 
on the thyroid gland and its relationship to the rest of the endocrine 
s^'stcm 

The function \I relationship of the o\ man estrogenic hormone to 
the anterior pituitar\ and the adrenal glands is therefore a complex one 
Like the relationship hetw een the thj roid, the adrenal medulla and the 
islets mentioned at the outset of this lecture, it arranges itself into a 
pattern of an endocrine balance bemcen synergists and antigonists 
The anterior piniitan' and the adrenal medulla secrete hormones antig- 
onistic to the estrogens, the adrenal cortex a s}nergistic one A dis- 
turbance of this balance produced by the excessive funcnonal activity 
of the ovarian hormone leads to a secondar)’’ compensatory inhibition 
of Its synergist, the adrenal cortex, and a secondary compensator}'- 
stimulation of its antagonists— the anterior pituitary and the adrenal 
medulla These responses tend to restore the balance Huse, m a book 
wnth the piquant atle, “The Illiteracy of the Literate,” criticizes loose 
argumentaaon based on abstract terms He says “Unfamihar terms 
are understood by translation into the familiar, abstractions by trans- 
lation mto concrete terms e have no guide except our own 

experience ” I have therefore translated this abstract relationship of 
a balance mto concrete terms I have attempted to represent this by 
devising the following diagram which represents literally an endocrine 
balance As this diagram. Figure 2 , was draw’n up originally with the 
special view' of its bearing on cancer of the mamma, the movements of 
the pomter indicate the changes takmg place m the mamma But the 
mamma could be replaced by some other organ, such as the testis, or by 
some general condition of the organism, such as skeletal grow'th, or 
obesity and emaciation 

The endoerme organs concerned m this balance have been restricted 
to the antenor pituitary and the two parts of the adrenal, because the 
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Fig 2 — Dingrnmnintic representation of an endocrine balance 


functional relationship benveen these three glands and the estrogenic 
hormone is almost certainly a direct one The changes m the testis, the 
thyroid and parathyroids and the islets are probably secondary to 
those in the anterior pituitary, so that the antenor pitmtary provides 
a relay mechanism by y^hich the effects of one hormone may be trans- 
mitted to other endocrine glands This diagrammatic representation 
affords an interpretation of the perplexing complexity of changes m 
the M hole endocrine system which appear as the result of a prolonged 
excessive supply of the ovarian estrogemc hormone It provides a work- 
ing hypothesis the correctness of which can be tested by the results of 
experiments The partial or complete inhibition of the effects of pro- 
longed estrimzation by adrenalectomy on the one hand, by a contmued 
supply of an anterior pituitar)^ hormone on the other, the partial func- 
tional replacement of the secretory activity of the ovary by the adrenal 
cortex, as revealed by the work of Little and his co-xvorkers, the 
association of a spontaneous degenerative process m the adrenal medulla 
with an increased susceptibihty to the estrogemc hormone, can all be 
read off from this diagram 

An excessive supply of the estrogemc hormone of the ovary de- 
presses the left scale In order to bring back the balance to its zero 
pomt the organism reacts to this excessive supply of the estrogenic 
hormone by an inhibition of the adrenal cortex, w'^hich secretes a syn- 
ergistic hormone Such an inhibition is represented by the brown de- 
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generation m the adrenal cortex There is also a compensator)’^ stimula- 
tion of the glands secreting the antagonistic hormones, the h) peremia 
and h\ pertrophv of the anterior pituitar)' with disappearance of the 
acidophile secretion and the slight stimulation of the adrenal medulla 
Tlie difference in the relatnc sizes of the x\ eights representing these 
two glands in the diagram is intended to indicate differences in the 
degree of their relatue antagonistic action as judged from their com- 
pensatory stimulation Experimentallv the endocrine balance can be 
restored either bv a continued administration of an anterior pituitati’ 
hormone represented histochemically by the acidophile secretion, or by 
the remoaal of the adrenals The s\ nergistic effect of the adrenal cortex 
being stronger than the antagonistic effect of the medulla, the net 
result of a complete remo\ al of the adrenal is a w eakening of the syn- 
ergisnc cortical effect A disturbance of the endocrine balance in the 
same direction as that induced by an excessiye supply of the ovarian 
hormone can be induced by a diminution of the functional acnvity 
of Its antagonists This is represented by the spontaneous brown degen- 
eraaon of the medulla in some inbred strains of mice with a high 
susceptibility to mammar)’ cancer In theory a primary disease of the 
anterior pituitar)^ w Inch specifically diminishes or inhibits the secreuon 
of the acidophile cells should also be able to bnng about a depression of 
the left scale xvith— amongst other things— an increased susceptibility 
to mammary cancer 

The opposite movement of the endocrine balance, an upward move- 
ment of the left scale, can be brought about by a removal either of 
the oxaries or of the adrenals As just stated, adrenalectomy owing to 
the preponderance of the synergistic cortical effect has as a net result 
the removal of this synergistic cortical hormone If the adrenals are 
removed there is an attempt by the organism to restore the balance by 
an inhibition of the antagonistic function of the antenor pituitary 
gland, which now does not respond as readily to the effects of the 
estrogemc hormone as in the mtact animal Experimentally the balance 
can be restored by an additional supply of the estrogemc hormone, 
and we have seen that this protects the organism against the loss of 
the adrenal cortex The work of Woolley, Fekete and Little, on the 
effects of ovariectomy, which I have mentioned, also conforms to it 
In their ovanectomized mice the endoerme balance was restored spon- 
taneously by a nodular hypertrophy of the cortex in accordance with 
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the position of the adrenal cortex m the diagram The pomt of general 
importance which emerges from these consideraaons is that a s\^Tng 
of the pointer to the left or to the right can be brought about in a 
variety of ways, or m terms of pathology, tins means that a given syn- 
drome may be due not to one particular change in one particular 
endocrine gland, but to dt^erent changes m several different endocrine 
glands 

As already stated, the significance of the changes in the thyroid, 
parathyroid and the islets requires further investigation There is a 
marked enlargement of the islets and of the parathyroids, while the 
thyroid is small, pale and histologically presents a resting condition 
It IS possible that some of these changes are induced, not durectly in 
response to the excessive supply of the estrogenic hormone, but, like 
the atrophy of the testis, mdurectly as the result of the secondary 
changes induced in the pitmtary But it is clear that directly or indirectly 
the action of the estrogenic hormone embraces a wider range of endo- 
crine activities than that of any other single hormone 

In this respect it stands in striking contrast to the male sex hormone, 
testosterone, m spite of the close chemical similarity of the two hor- 
mones It IS evident from their chemical similarity that both are formed 
from the same mother substance and it is probable that these two sub- 
stances represent two stages m the same chemical process, the female 
hormone being probably the end product, while the male hormone 
represents an mteimediate stage This accounts for the otherwise re- 
markable fact that both these hormones are present m the male and 
in the female, and that, for mstance, large amounts of the female sex 
hormone have been isolated from the testes of stallions To those who 
are romantically inclined it may appear as a disappointment that the 
tragedies of star-kissed lovers, of Romeo and Juhet, of Abelard and 
Heloise, and of thousands of other mute inglorious ones were brought 
about by an additional CHs group and the absence of a double linkage 
As Greta Garbo says in Ninotchka, love is simply a question of chem- 
istT)’’ Since both sex hormones are present in the male and in the female, 
M hat M e call masculinity and femininity results not from the presence 
of one sex hormone and the absence of the other but from a different 
hormonal balance betM een the two 

The most importan- difference between the two is that the female 
sex hormone is much n.ore powerful than the male one An excessive 
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supplv of the nnic sl\ hormone— 1 \ cn in large doses— does not produce 
anv of the striking effects on the pituitirv and on the adrenal cortex 
which can be induced h\ \cr\ small doses of the female homione The 
anterior piniinrv is 7int cnhrgcd or congested and there is no brown 
degeneration m the ulrcinl cortex after the prolonged administration 
of testosterone 1 here is how c\ cr, e\ idence that some functional 
relationship between the nnle sex hormone and the anterior pituitary 
and adrenal glands exists Tins relationship manifests itself wdien the 
testes are rcmo\ed In the interior pituitarv some of the cells undergo a 
degencritne change which disippears again when testosterone is sup- 
plied cxpenmcntalh V striking change is produced by castration also 
in the adrenal medulla The peripheral cells of the medulla lose their 
adrenalin content partK or completel\, so that the functional part of 
the medulla i e the number of medullar\ cells containing adrenalin, is 
greatK diminished indicating an inhibition of the functional activuty 
of the medulla The medullarv cells which ha\c lost their adrenalin 
content lose thereby their charactenstic morphological appearance as 
mcdullan' cells especially when they are examined by the routine 
histological methods They have thus been mistaken for cortical cells 
There is also a change in the innermost zone of the cortex, the zona 
reticulans, the cells of w'hich enlarge and assume a morphological ap- 
pearance ver}’’ similar to the peripheral cells of the medulla which have 
lost their load of adrenalin The appearance is thus created of the 
formation of a new zone of the cortex But this new zone is not an 
addmon to the gland, for the gland shows no corresponding increase 
m size this zone has been formed mainly at the expense of the medulla, 
which IS diminished in size and wdiich no longer shows a sharp separation 
from the cortex but has an irregular outhne wuth islets of adrenalin con- 
taining cells lying wuthin this new'^ zone separated from the central 
medullary mass The appearance of the adrenal gland of a male mouse 
after castration is thus similar to that seen in young female mice, but 
rarely in old females The apparent new zone is, in fact, the so-called X 
zone about wTich so much has been written m the literature to the effect 
that It IS an independent zone This view is untenable both on mechan- 
ical and on experimental grounds ■* It is due to the use of histological 
methods not adequate for invesagauons of this land When testosterone 
is administered to castrated male mice, the broad zone, i e , the X zone, 
rapidly disappears again wuthout any corresponding alteration in the 
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Size of the gland It disappears because the peripheral cells of the 
medulla, which had lost their load of adrenahn, become filled again 
with adrenahn granules and because the innermost cells of the cortex 
shrink The result is that the central medullary mass of adrenahn- 
containing cells increases m volume and presents agam a regular outhne 
sharply differentiated from the cortex The estrogemc hormone shows 
a significant difference from the male sex hormone m not bemg capable 
of producmg this effect The diminution in the volume of adrenahn- 
contairung medullary cells when the male hormone is absent is clearly 
an inhibition, the mcrease in volume by replacmg the missmg testoste- 
rone IS equally clearly a stimulation This effect corresponds to the 
relationship given m the table shoum at the begmnmg as existmg be- 
tween glands secreting antagonistic hormones The swelhng of the 
innermost cells of the cortex after castranon mdicates a stimulation, in 
agreement with the knoum funcaon of the cortex of forming both male 
and female sex hormones The cortex is thus a synergist to the endocrine 
functions of both the male and the female gonads It reacts accordmgly 
by mcreased functional activity when the gonads are removed, and 
by inhibition when the male or the female sex hormone is administered 
The adrenal changes foUowmg removal of the testes and their dis- 
appearance by the admimstration of testosterone are the most striking 
features m the relaaonship of the male sex hormone to the other endo- 
crme glands which have been found so far m addition to the well- 
known castration effect on the pituitary It may be recalled for purposes 
of comparison that the outstandmg effect of the estrogemc hormone 
on the adrenal is also an mhibmon of the cortex and a stimulation of 
the medulla But with the ovarian hormone these effects manifest them- 
sch es differently, and are more pronounced in the cortex, while it has 
only a weak stimulating effect on the medulla Perhaps that quahty 
which we call “vmhty,” as distinct from virilism, is a manifestation of 
the strong sumulaong effect of the male sex hormone on the adrenal 
medulla It is not fanciful to see a connection between the vade range of 
endocrme activities capable of bemg influenced directly or mdirectly by 
the female sex hormone and that quahty of femimnity “The infinite 
\ ariet>^ which time cannot v ither nor custom stale ” There is abundant 
e\ idence that the functional activity of some endocrme organs affects 
the mind and can, m turn, be affected by the mmd The shivering of 
fear of cold and of a high fei er have the same origin in the secretory 
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acu\itr\' of the adrcml medulla The difference between the nen’^ous, 
restless, excitable In perrIn roid and the slo\\ , dull, apathetic hypothyroid 
IS another example This difference between the male and the female sex 
hormones may also be correlated xt ith the greater frequency in women 
of ps}’^choscs in disturbances of oxarian function such as menstruation, 
the puerpenum, lactation and the menopause 

The hormonal relationship betw een the o\ arj’-, the anterior pituitary 
and the nx'o parts of the adrenal gland conform to the same general 
pattern xxhich exists between the adrenal, the thyroid and the pan- 
creatic islets and xxhich we represented in Table I It indicates that a 
functional acmin' of an endocrine gland can be elicited as a com- 
pensator)'" phenomenon cither by the hypcrfunction of its antagonist or 
by the h\’pofunction of its s}’’ncrgist 

This interrelationship affords an explanation of the position of the 
pituitar}' gland in the endocrine system At present it is generally be- 
lieved that this gland dominates the endocrine s^'stem It has been de- 
scribed metaphorically as “the leader of the endoenne orchestra ” This 
concepnon is, as far as I know , based mainly on the fact that removal 
of the pituitar)’’ is followed by atrophic or degenerative changes in 
almost all the other endocrine glands and that different extracts of the 
pituitary have die poxver to repair these degeneranve changes But xve 
have seen that the excessn c functional activity of another endocrine 
gland, the ovar}’’, can produce a syndrome very similar to that follow- 
ing a hypofunction or removal of the pituitary It is clear, therefore, 
that the pituitary is by no means the leader of the endocrine orchestra 
The evidence presented shows that the pituitary is deeply influenced 
by the female member of the endoenne orchestra The relationship 
between the ovary and the pituitary is, in fact, a reciprocal one, the 
tw'o glands secreting hormones which antagonize each other There is 
evidence of a similar reciprocal relationship betw'een the pituitary and 
some other endoerme glands The pituitary changes resulting from 
the activity of other endoerme glands have been studied in greatest 
detail in their relationship to the male and female gonads and to the 
thyroid gland From the survey of Sevringhaus on the anterior pitui- 
tary, the three conditions, castration, pregnancy and thyroidectomy, 
produce the same pituitary changes, a hypertrophy of the gland with 
a diminution of the acidophile cells and iin increase m the basophiles 
The administration of the thyroid hormone to a thyroidectomized 
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animal restores the number of acidophiles From a study of the inter- 
rclanonship of the thyroid and the anterior pituitary Marine and his 
collaborators^^ come to the conclusion that the anterior pitmtary is as 
much under the influence of the thyroid hormone as the thyroid is 
influenced by the anterior pituitary hormone There is evidence that 
the anterior pituitary is also affected by the functional activity of the 
adrenal cortev If we speak of the pitmtary hormones as gonadotropic, 
thyrotropic and adrenalotropic, we can equally well speak of the hor- 
mone of the gonads, thyroid and adrenals as pitmtarytropic The term 
“tropic” as applied to the pituitary hormones is a vague one, and it is 
ver\'^ properly vague It indicates merely the evistence of an mterrela- 
tionship, and should not be taken as predicaung that this relationship 
IS a direct and one-sided one As a worlung hypothesis the so-called 
“tropic” effect of anterior pituitary hormones on some other endocrine 
glands may be regarded as the manifestation of the functional rela- 
tionship e\isting between endocrme glands secreting antagonists as 
shoivn m Table I 

^Vc thus get a ghmpse of the position held by the anterior pitmtary 
in the endocrme system, it is a compensatory mechanism which comes 
into play yhen the primary funcnonal activity of another endocrine 
gland disturbs the endocrme balance That is its physiological response 
Pathological conditions result when the capacity of this compensatory 
mechanism is strained by the effect on the anterior pitmtar}’’ of a pro- 
longed, primar)^ change m another endocrme gland The pitmtary then 
undergoes more profound changes as a secondary effect By virtue of 
the relationship of the pitmtar)^ to the other endocrme glands, the 
altered pitmtar\^ acting as a kind of relay mduces m them, as a tertiary 
effect, functional activity or functional mhibiaon, thus producing a 
mulaglandular endocrine disturbance If this conception be correct, one 
M ould expect to find diseases of one endocrme gland, especially diseases 
y hich are slow to develop, to be associated with pathological changes 
m some other endocrme glands and especially m the anterior pitmtary 
Furthermore, there is the possibihty that the gland most obviously 
affected may not be the primary cause of the disease, even though it is 
at present generally regarded as such There is already a group of endo- 
crme disorders of obscure origin and classed together as mulaglandular 
diseases But, until recently, most endocrme diseases have been generally 
idenafied with a diseased condinon of one single endocnne gland 
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Exoplirh.ilmic goiter is in example par excellence It has been generally- 
identified xnth liypertliyroidism Hyperthyroidism is one feature of its 
s^mdrome But it has been difficult to induce exophthalmos experi- 
mentally by gi\ ing th^ roxin Schockaert'^ and Locb and his co- 
workers’’ ha\c made the interesting discoxct)’- that exophthalmos can 
be induced experimentally in ^ oung animals by the injection of anterior 
pituitary extract Subsequently Marine and his colleagues found that the 
experimental production of exophthalmos is facilitated by subtotal 
thyroidectomy, and funhermore that the exophthalmos thus produced 
can be made to disappear by the administration of thyroxin As the 
result of his experimental and pathological obscre^ations iMarine'*'' has 
arrived at the conclusion that the presence of exophthalmos in Grax’^es’ 
disease is dependent on t\\ o factors thyroid insufficiency and pituitary 
hjqieractivity He suggests that the primary endocrine disturbance 
leading to the sjmdrome of Gra\ es’ disease lies outside the thyroid, prob- 
ably in the tesns or in the adrenal cortex, where pathological changes 
are frequently found in Graxes’ disease This primary endocrine dis- 
turbance induces a hyperactixity of the thyroid as a compensator)’- 
response 

Another example is Cushing’s syndrome xvhich Cushing himself 
associated xvith a basophile adenoma of the pituitar)'^ But the same 
syndrome has also been found in cases xvhere the anterior pituitary 
xx’as normal or only slightly abnormal, but xx’here there xvas a hyper- 
plasia of the adrenal cortex, or an arrhenoblastoma of the ovary and 
even m cases of malignant tumor of the thymus This is a demonstration 
of the important fact, emphasized m another part of this lecture, that 
the same syndrome can be induced by different combinations of endo- 
crine disturbances Another example of this remarkable fact is supplied 
by the paradox mentioned at the outset of this lecture The syndrome, 
produced experimentally by remox’al of the pituitary, or knoxvn clin- 
ically as Simmonds’ disease, xvhere it is associated xxnth a degenerauve 
disease of the anterior pituitary, has been produced by us experimentally 
by an excessive supply of an ox'^arian hormone In the last mentioned 
condition, the syndrome is associated with an enlarged and deeply con- 
gested pituitary, xx’hich has been exhausted by prolonged functional 
activity and may present the condition of a chromophobe adenoma 
This does not imply that the three condmons are idenocal, either etio- 
logically or symptomatically In Simmonds’ disease, as after hypophy- 
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sectomy, the mamma is atrophic The difference in the condition, 
mduced by the estrogemc hormone, is the presence, even m males, of 
a well dei^eloped mamma or even of mammary cancer The point I vosh 
to make agam is that a characteristic group of sjmiptoms can be induced 
from different endocrine angles It has been argued that the doses of 
estrogemc hormones necessarj^- to induce pathological changes m the 
pituitary and the adrenals are so large, that they can have no bearing 
on the etiolog}’’ of similar conditions m the human subject But Bagg^^ 
has succeeded in producing similar lesions m the pitmtary and the 
adrenals by subjecting the ovaries of rats to the funcDonal stram of 
rapidly repeated breedmg These observations of Bagg conform to 
the v ork of Greene^^ mentioned previously m shownng that the ovary 
can under abnormal condinons secrete sufficient hormone to induce 
pathological changes m other endocrine organs 

The part played by the islets m the enology of diabetes melhtus is, 
I beheve, stdl obscure m the sense that pathological lesions of sufficient 
seventy to account for the condition are not always present Perhaps 
here, too, some other glandular lesion is mvolved Obesity is sdll 
another example of a syndrome which can be reached from divers endo- 
crine angles The ps)'^siology of adipose nssue is a subject which has 
received httle attention, as Gideon Wells pomts out in a recent review 
of the literature enntled “Adipose Tissue A Neglected Subject”^® 
But both as a physiological and as a pathological problem it has hidden 
scientific charms The formation of fat in the orgamsm is dependent 
on a glandular structure, dispersed throughout the body in small cellular 
aggregations and subject to endocnne influences, as I pomted out 20 
years ago Pathological obesity can result from a pnmaty dysfuncaon 
either of the gonads or of the anterior pitmtary or of the thyroid, and, 
according to some authors, also of the pancreatic islets 

It IS perhaps appropriate to mention m this connection that the pos- 
sibility of inducing profound changes in the pitmtar)'' and the other 
endocrine organs as the result of the prolonged admmistration of estro- 
gemc hormones should be borne in mind m the therapeutic adimmstra- 
oon of this ovarian hormone over prolonged periods This is a danger 
vhich IS more likely to be incurred than the more remote, although 
die more senous one, of inducmg cancer of the mamma Of this latter 
possibihty I have already expressed my opimon m other papers I need 
not refer to it again, therefore, beyond saying that the therapeutic 
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viluc of the estrogenic hormones is so high that their use should not 
be discredited by either o\ errating or underrating the dangers resulting 
from their use In mv opinion there is no danger in the therapeutic 
idmimstr irion oi m estrogenic preparation over short periods of nme of 
setcril months, in doses just sufficient to produce the desired thera- 
peutic effects A^'hcn this hormone Ins to be given over prolonged 
penods of a ^ ear or se\ oral > ears, the danger of inducing endocrine 
changes can be a\ oided bv giving the estrogens in therapeutic doses 
and discontmuously in courses lasting for three or four months, inter- 
rupted bv periods of rest The administration of estrogenic hormones 
by the inoculation of pellets is, I believe, dangerous and inadvisable 

Summary 

I ha\ e tried to lav before you a conception of the endocrine 
glands as forming a single s)’^stem of great complexity and dehcacy, 
in vhich the funcuonal activit}’- of each individual gland is regulated 
partly by that of its antagonists and its synergists It thus enables a 
highly differentiated organism to adapt itself effectively to changes 
in the external and internal environment The test of such physiological 
conception is its applicability to diseases of the endoennes As our 
knowledge of the pathology of these conditions advances it is becoming 
increasingly evident that in many of them more than one endoenne 
organ is involved and that their euology is much more complex than 
simply the identificauon of such a disease with a pathological condmon 
m one smgle gland An ideal pathological examination of a case of an 
endoerme disease should, therefore, involve the exarrunaaon of every 
endocrine organ Such matenal if collected m an endocrine register 
would matenally advance our knowledge of the eaology of endocrine 
diseases by making it possible to correlate these conditions xvith expen- 
mental observations And I may add that there are soil a number of 
conditions not yet recognized as of endoerme ongin, m which profound 
changes can be seen m such organs as the thyroid or the adrenal I 
speak from personal experience when many years ago I collected 
matenal from autopsies of cases which had died in hyperpyrexia, the 
microbic origin of which had not been established 

From a confused heap of pieces of a picture puzzle we have taken 
some and tried to put them together without any preconceived notions 
The picture which I have desenbed to you has resulted It is an attempt 
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at a functional integration of a group of endocrine organs 

AJJ I cJaim for the views I have expressed tonight is that they are 
a working hypothesis based on experimental observaaons A working 
hypothesis is one which stimulates work with the object of either con- 
firming It, or of refuting it by replacing it by a better one If I have 
attained this object I shall feel that I have fulfilled the obligaaon which 
I undertook when I accepted the invitation with which you have 
honored me 
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THE BLOOD PLASMA FOR GREAT BRITAIN 

PROJECT* 

DLA^'*ITT Stcttev 

Chatrrmn of the Bonrd of Control and \ icc President of the Boird of Tni^tces of t!ie 

IHohI Inn fusion lletlcnncnt A^^ocntion 


□ T seems appropriate to report to this Committee on the 
present status of the Blood Plasma for Great Britain 
Project for w Inch the Academy is indirectly responsible, 
as It Mas initiated b) one of the Academy’s many 
proteges the Blood Transfusion Betterment Association 
The de\ elopment of this project is an example of how the Academy, 
largely through its Committee on Public Health Relations, has not only 
a local and national, but c\ en an international influence in the field of 
public health 

Because Me had been informed from reliable, authoritative sources 
that the Allies, particularly the British, M'ere in urgent need of appro- 
priate blood substitutes for the emergency treatment of shock and 
hemorrhage, on June 12, 1940, a special joint meeting of the Board 
of Trustees and the Board of Medical Control of the Blood Transfusion 
Betterment Association M'as called at the Academy to discuss the ques- 
tion of supplying the Allies Muth blood plasma, M'hich does not require 
blood grouping, as the most effective product for their needs To this 
meeting were mvited Herbert B Wilcox, the Director of the Academy, 
Alexis Carrel and several other scientists who have been working es- 
pecially on blood preservation and bipod subsntutes, Captam Douglas B 
Kendrick, Jr , Medical Corps, representing the Surgeon General of the 
Army, and representatives of the vanous larger commercial houses who 
are preparmg and markeong blood serum or plasma It was decided 
that xve should act at once and this meetmg was immediately fol- 
loM'ed by a meeting of the Board of Trustees where it was voted 
that the Association sponsor the production and shipment of blood 
plasma to the Alhes provided the Amencan Red Cross was wiUing to 
cooperate The Board of Trustees voted an appropriation of $15,000 
from their treasury toward financing this project At a subsequent meet- 

* Report presented to the Committee on Public Health Relations of The New York Academ} of 
Medicine November 4 1940 
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ing on August i, an additional appropriation of $5,000 was voted, to 
be resen'^ed for research 

On June 18, Mr John F Bush, President of the Board of Trustees 
of the Blood Transfusion Betterment Association, Mr Tracy S Voor- 
hees, a member of the Board, and I went to Washington and had a 
lengthy intennew vnth Mr Norman H Davis, Chairman of the Ameri- 
can Red Cross, his chief aide, Mr DeWitt C Smith, Director of 
Domesnc Operations, and William DeKdeme, Medical Adviser We 
presented our tentative plan for the organization of the blood plasma 
project They were much interested and very sympathetic, especially 
in vieiv of the fact that we pointed out to them that, m addition to 
this vmrk for the Alhes who, of course, smce that tune have come to 
mean the British, the development of this project would eventually 
be of great use for our own national defense program m supplymg 
plasma to our armed sennces They, however, at that meetmg were 
rather noncommittal as to what assistance they would give us 

Later the same day we had an interview with Colonel Charles C 
Hillman, Medical Corps, of the Office of the Surgeon General of the 
Army, who was very encouragmg and who referred us to the special 
Subcommittee on Blood Subsatutes of the National Research Council, 
of V hich Cyrus C Sturgis, Professor of Medicine of the Medical De- 
partment of the Umversity of Michigan, is Chairman The Army v as 
bemg guided on this question by the advice of this Subcommittee Con- 
tact was promptly established with Sturgis who endorsed our plan 
wholeheartedly After considerable correspondence and telephonic con- 
versations to and fro, on July 26, iMr Bush, Mr Voorhees and John 
Scudder, whose enthusiasm for the project was a great stimulus to us 
and who \vas subsequently appomted Assistant to our Board of Medical 
Control, again had a conference m Washmgton with Mr Norman H 
Dai IS, Air Ernest J Swift, one of the V ice-Chairmen, and Air 
DeMhtt C Smith The result of this conference was that the Red 
Cross agreed to cooperate with us to the extent of advancing us 
825,000, vnth an etentual additional grant of $57^00, and of conducting 
the publicir\^ campaign to obtain for us the necessar}’- volunteer donors 
The Blood Transfusion Betterment Association was to direct the pro- 
curing of blood and the production of the plasma The plasma v as then 
to be delivered to the\Red Cross in New York City which would attend 
to Its shipment abroad\ 
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^^'c commenced mimedntcly ^\Jth si\ hospitals Presbyterian, Mount 
Sinai, Nc\\ York Post-Gnduitc, New York, Long Island College and 
Memorial, and in the beginning of October nvo other hospitals, Leno'^ 
Hill and Hospital for joint Diseases, w'cre added Four additional 
hospitals ha\c now been appro\cd by the Board of Medical Control 
and w ill function if required French, Ruptured and Cnppled, Brooklyn 
Hospital and Jewish Hospital, Brooklyn Most of these hospitals have 
installed the major equipment needed, such as iceboxes, incubators, 
centrifuges and electric pumps In exceptional instances we ha\e fur- 
nished a centrifuge or a centrifuge head and cups In all cases we have 
supplied trinsfusion sets, bottles, stoppers, caps, labels, record books, 
record cards and relcisc forms Of course, the service of all the doctors, 
nurses and technicians is donated \Vc pay the hospital $i 50 per bter 
of the finished product for out-of-pocket laborator\^ expenses, etc 
The Academy which has always been most generous in giving us 
meenng rooms, presented us with commodious quarters for a central 
managing, recording and donor distributing office and an elaborate tele- 
phone and record s}'’stcm w'as at once established m these quarters 
Mr Morris M Datidson \oluntcercd his sertnees and w^as appointed 
Director of w hat xve ha\ c called the Blood Plasma Division of the 
Association A staff of nventy-two paid secretanes, clerks and telephone 
operators was eventually employed Pettit &. Reed offered us the services 
of a special refrigerauon truck for collection of the product from the 
vanous hospitals and the facihacs of their refngeration w^arehouse for 
storage until shipment by the Red Cross The call for volunteer donors 
by the Red Cross w^as made tlirough the press, over the radio and by 
the wide distribunon of descriptive posters and pamphlets It apparently 
had a very strong popular appeal, judgmg by the immediate enthusiastic 
response from every stratum of society The first appointments for 
donors were made at The Presbyterian Hospital on August 1 5 Twenty- 
two donors were sent and twenty were accepted The foUowmg day 
sue donors were handled by The Mount Sinai Hospital Smee that tune 
there has been an ever-mcreasmg stream and, up to and mcludmg 
October 31, 9,556 appomtments have been made— 1,044 August, 3,822 
in September and 4,690 in October (Table I) 

The actual number sent to hospitals was 8,132 Of these 1,171 did 
not appear, 6,961 actually arnved at the hospitals To this number 404 
were added by the hospitals themselves Of this total of 7,365, 381, or 
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Tabix I 

VN\L"iSlS OF VPPOINIMENIS FOR DONORS BY HOSPITAL AND MONTH 


Hospitnl 

August 

September 

October 

Totals 

Presb\terinn 

7C2 

1203 

1012 

2977 

Mount Sinai 

109 

577 

901 

1677 

Nc^^ Tork Po'it-Grndiinte 

12 

555 

791 

1358 

New 'i ork 

11 

•ICO 

652 

1032 

Long Island College 

CO 

4C+ 

422 

946 

Memorial 


391 

3C3 

754 

Lenox Hill 


134 

264 

398 

Joint Diseases 


29 

385 

414 

1 otals 

lOU 

3822 

1690 

9556 


Tabix II 

VNVLTSIS OF DONORS BY HOSPITAL AND EVENT 


Hospitnl 

Donors 

Sent 

Donors i 
Lapsed | 

Donors 

Arrived 

Donors 
Added h} 
Hospital ! 

Donors 

Rejected 

Donors’ 

Bloods 

Taken 

Donors' 

Bloods 

Discarded 

Presb^ terian 

2025 

371 

i 

2264 

132 

120 

2266 

31 

Mount Sinni 

1415 

203 

1212 

76 

28 

1259 

5- 

New lork Post-Graduate 

1093 

177 

916 

73 

49 

940 

6 

New 1 ork 

950 

102 

854 

14 

56 

812 

12 

Long Island College 

759 

144 

615 

60 

28 

647 

14 

Memorial 

591 

75 

516 

30 

44 

602 

2 

Lenox Hill 

311 

58 

253 

9 

19 

243 

8 

Joint Diseases 

382 

1 

41 

341 

11 

37 

516 

2 

Totals 

8132 

1171 

0901 

404 

381 

1 6984 

1 

i 

1 


5 17 per cent, were rejected because of under- or over-age, general 
physical mehgibihty, poor veins, low blood pressure, low hemoglobin 
percentage, histoiA'^ of communicable diseases, and acute upper respira- 
tors’^ infection or other pathology The blood was actually taken from 
the remaining 6,984 donors The blood from 75 donors, or i 07 per 
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T AULT III 

VXVL'iSlS OI MI I KM QlOr\S 01 DONORS I OR D VCH HOSPITAL 


Ho'ipitnl 

Donors 

Prc'^ln Irri in 

250 

Mount Sinnt 

210 

New ork Post (,r idimte 

180 

Vcw N ork 

160 

Iwonj. HIntiil Collr;.c 

100 

Mcinorinl 

85 

I>enox Hill 

72 

Joint Di'-ot'-cs 

100 

lofni 

1177 


Iadix IV 

\KVL'iSIS or PL\SM\ SMINE SOLI TION' RELEASES 
Il'i HOSPITAL, MOMH \ND QUAXIIIV 


Hospitnl 

Liters 

\ugust 

September 

October 

Noi ember 1 

Totals 

Presl)\ terinn 

21 

150 

097 

i 

399 

Mount Sinni 


21 

162 

54- 

240 

Xew York Post-Grndunlc 

1 

1 

18 

36 

54 

New York 



12 

60 

102 

Long Island College 



90 

23 

113 

Memorial 



12 


42 

Totals 

21 

180 

576 

173 

1 950 


cent, was discarded because of positive or suspicious serology The 
statistics from the various hospitals through October 3 1 are shovm in 
Table II 

The eight cooperating hospitals are now prepared to handle 1,177 
donors each week The M^eekly quotas are shown m Table III 

The four additional hospitals, previously referred to, are each pre- 
pared to take 75 donors M^eekly, or an additional total of 300 
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TAUtE V 

AX ALT SIS BY HOSPITAL AND QUANTITY OF PLASMA SALINE 
SOLUTION AWAITING RELEASE IN WAREHOUSE 

Hospital 

Liters 

Presb\ terian 

156 

Mount Sinni 

168 

Nce 1 ork Post-Graduate 

174 

Nce 1 ork 

90 

Long Island College 

102 

llcmorial 

66 

Lenox Hill 

24 

Joint Diseases 

30 

loLil 

810 


Up to and including November i, 1940, 950 liters of plasma saline 
soluDon have been released to the Red Cross as sterile and ready for 
shipment from the sl\ hospitals originally cooperating (Table IV) 
The latest report that we have on November 1, is that 747 liters 
of this solunon ha\ e already been shipped abroad In addmon to this 
amount released for shipment through November 1, there were iBio 
liters of the solution at Petut S. Reed’s waiting for the ver)'’ ngid two 
weeks’ culture quarannne that we have instituted and that is bemg con- 
trolled by our Bacteriological Consultant, Frank L Meleney of The 
Presbyterian Hospital, who has ver}>" graciously placed his laboratory at 
our disposal for this purpose This matenal comes from the eight 
cooperatmg hospitals as shov n m Table V 

Further, there ^^ere about 700 hters of pooled plasma, equivalent 
to 1,400 liters of the final product, distributed in the iceboxes of the 
eight cooperatmg hospitals awaiting local culture reports before being 
added to the sahne solution and sent to the central warehouse Up to 
date, there have been 30 hters, or 3 15 per cent, of the solution lost 
because of contaminanon as checked by our central laboratory This 
contamination ^\as mostly in the early batches Only one carton of 6 
liters has been discarded in the last three weeks of October Four 
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hospinls ha\c reported losses due to contaniimtion found in the hospital 
—the totd iniount of these lossas being approMniatcly 20 liters of 
plasma or ^\ hat w ould ha\ e made 40 liters of the solution 

As \ et \\c h n e h id no reports from London as to the real results 
from the use of the phsim bur \\c Iia\e had a letter, under date 
of August 27, from Sir Fdward .Mellanbv, Secretary of the Medical 
Research Council of Great Britain, telling us that the first batch shipped 
had arm ed in good condition, had been cultured, found to be sterile 
and \\ould be placed at the disposal of the Royal Air Force We have 
also had a letter, dated October 8, from A N Drurj’^, Chairman of the 
Committee on Traumatic Shock and Blood Transfusion of the Medical 
Research Council of Great Britain, stating that 7 cartons, or 42 liters, 
of the plasma saline solution had armed safely and was proving very 
useful We further recened a second letter from Sir Edward Mellanby, 
dated October 25, urging us to continue sending the plasma at least 
until the end of Januar\% 1941, and stating that he felt that by the time 
this shipment armed in the latter part of February, the production of 
plasma in Great Britain w ould be on a sound basis and sufficient to take 
care of their needs 

On October 3, Mr Bush, Mr \’’oorhccs and I again went to Wash- 
ington to report to Mr Davis and his advisers They seemed quite 
pleased with v hat we had accomplished and, though they gave us no 
definite promise, indicated that we could count on conunued financial 
support, for even if Great Britain had no further need for our product— 
Avhich question was to be investigated— they felt that we had the organi- 
zation for developing the best method of mass production and for 
settling most of the doubtful points about blood substitutes 

MTen we began this work we were led to believe that it would be 
relatively simple We received the impression that prepanng plasma 
would not be much more difficult than mixing a cocktad, but we soon 
learned, much to our distress, that such was not the case When we 
began mass production of plasma for shipment abroad, to be used after 
a relauvely long period had elapsed, we found that it was a vastly 
different proposition than the production of small quantities of plasma 
in a hospital for prompt use on the premises 

Unexpectedly, innumerable problems came up— some of which we 
have solved, but not all, as yet Let me enumerate some of the more 
important of them 
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First of all, which is the better blood substitute and which gives 
the least reaction— plasma or serum^ For the time bemg we have de- 
cided on plasma 

Should we produce hquid or dried plasma^ We settled on hqmd 
plasma for the present as the equipment now m use for dr^ung plasma 
nas expensive, not entirely satisfactory and would take too long to 
install— and the time element was vital 

Should the blood be collected by an open or closed method^ We 
have settled on the closed procedure 

How should the closed procedure be mstituted^ What t)’pe of 
bottle should be used— dumbbell, square straight-sided, or cylmdncaP 
Should the neck be narrow or wide, straight or with slopmg shoulders^ 
A^^hat is the best size for the bottle? Should a double-holed, glass-tubed 
rubber cork or some form of vaccine stopper with a special double 
needle be used? Should vacuum, suction, or just the venous pressure 
be utilized in drawing the blood? If suction, what t}q3e? How should 
the blood be mixed with the sodium citrate soluoon? Hoav should these 
bottles be corked or capped after fillmg? What is the best way of 
drawing off the supernatant plasma mto the pool bottles? These ques- 
tions are all bemg mvesdgated at the moment Some have been more or 
less settled, while some are still sub judice 

What should be the age limits, the minimum blood pressure, and 
the mmimum hemoglobin percentage for the volunteer donors? Over 
2 1 and under 6o years, i lo sj'^stohc, and 8o per cent, respectively, were 
our answers 

Should the blood be taken only from fasting donors to avoid tur- 
bidit^'^ of the plasma from fat globules? This was especially important 
in view of the fact that the British Medical Research Council had given 
instructions to their medical officers to discard turbid serum or plasma 
as turbidity probably mdicated contammation We preferred not to 
have the donors fast as they might famt more easily at the blood lettmg 
and as it was difficult from an administrative standpoint to get volunteer 
donors to abstain from eating After explaming the situation by cable 
to the heads of the British Medical Research Council, they wired back 
that they would waive thiir objecuons in this respect for our product 
Should Negro blood bA utilized? This was ans\vered in the affirma- 
tn e but ^vlth the proviso tlW the plasma therefrom should be speciaUy 
labelled as to its origin \ 
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^^''hac serological test for syphilis should be used^ Any recognized 
test M as considered acceptable 

Should blood w ith a plus-minus luetic test be used^ It was agreed 
diat blood m itb c\ en the slightest suspicion of a positn e serology should 
be discarded 

Should the blood of the donors be grouped’ Although blood group- 
ing IS not necessary as regards the pooled plasma, it was felt that, 
ne\ ertheless, the donors blood should be grouped for the donors’ 
information as a slight reward for their donation The Red Cross now 
furnishes e\ ery donor w itli a card stating that lac or she has given 
his blood for this plasma project and on the card appears a notation of 
the donor’s blood group 

Is sedimentation or centrifugation the better method of separating 
the plasma from the blood cells, from the standpoints of yield, sterility, 
speed and economy’ Both methods are now bemg used in the different 
hospitals and the question is being carefully studied, but as yet no 
definite decision has been reached 

How' much and w'hat strength sodium citrate solution should be 
used’ e ha\ e settled on 50 cc of a 5 per cent soluDon for every 
500 cc of blood 

What strength merthiolate solution should be used as a bacteriostatic 
and bacteriocide’ c arc now using i to 10,000, but there is some ques- 
tion as to Its efficacy and an increase of strength is under consideration 

What IS the best type and size of pool bottle’ We selected a two- 
liter Baxter bottle 

How'^ much normal sahne solution should be added to the plasma 
to keep It from becoming too viscous and to prevent the precipitation 
of the fibrinogen’ A 50 per cent dilution was agreed upon 

Should the pH of the plasma salme solution be determined’ This 
was felt to be unnecessary 

What system should be used for transferrmg the plasma from the 
pool bottles to the final bottles so as to expose the product to the least 
danger of contamination, and what type and size of this bottle is the 
best for the packing and shipment of the solution’ The Baxter vacuum 
system was thought to be the safest and we decided on a one liter 
Baxter Plasma-Vac bottle as the most advantageous 

At what temperature should the pooled plasma and the plasma salme 
solution be kept until shipment abroad’ Three to 5 degrees centigrade 
W’^as our decision 
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How should the final bottles be labelled, what kind of record 
card should be kept at the hospitals, and how should the release signed 
by the donor be worded' These questions were easily ans\\ ered 

What size carton should be adopted for shipment? It could not be 
too large because much of the plasma was to be shipped by clipper, 
and one holding 6 one liter bottles was chosen as the most practicable 
Finally, came the all-important question of bacteriological and toM- 
city control This was the most serious problem but it is gradually being 
settled to our satisfaction Careful bacteriological cultures of the pooled 
plasma are first made at the various hospitals— both aerobic and anaerobic 
—before the addition of the merthiolate solution If these cultures from 
the pools are sterile after one Aveek, the merthiolated plasma is added to 
the saline solution in the final bottles and sent to the warehouse Simul- 
taneously, a sample from each 2 -liter pool in a 300 cc Baxter 
Transfuso-Vac pilot bottle is also sent to Meleney’s laborator}’^ 
and from this sample, cultures are made on the third, seventh and 
fourteenth day and animal tests for toxicity are likewise made If the 
culture IS sterile and the product is shown to be non-to\ic, the bottles 
of solution from Avhich the sample has been taken are released to the 
Red Cross for shipment abroad This techmque has worked out qmte 
well but we are still not completely sansfied, and are about to investigate 
the question as to whether we would not obtam better results by filter- 
ing the plasma after converting it into serum by precipitating out the 
fibrinogen with a calcium salt This conversion into serum is recom- 
mended as plasma apparently can only be filtered with difficulrv'' and 
serum produced in this manner is thought by many to be safer than serum 
obtained from the simple clotting of blood Wilbam Thalhimer has v^ery 
kindly offered his sennces and the facilities of the Manhattan Conva- 
lescent Serum Laboratoty to help us study this phase of the problem 
After innumerable meetings and conferences to settle these various 
quesnons, tov'ard the latter part of September, the mounting difficulties 
which Ave encountered forced us to take a radical step and on October 
I, AAe engaged a full-ume, salaried Medical Supennsor to help us soh^e 
the technical problems, to formulate a standard, uniform technique and 
to coordinate the cooperating hospitals The unanimous choice of 
the Board of MedicVl Control fell on Charles R DreAv, formerly of 
The Presbyterian Ho^ital and noAA’^ Assistant Professor of Surgery of 
the Medical School of Hoa\ ard Unwersity The School AA-^as kind enough 
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to release him to us for a four months’ period Since Drew, who is a 
recognized aurhorit>'^ on the subject of blood presen anon and blood 
substitutes, and, at the same time, an excellent organi/er, has been in 
charge, our major troubles have vanished Drew is directly responsible 
to the Blood Plasma Committee of our Board of Medical Control This 
Committee consists of Cornelius P Rhoads, Chairman, Lester J Unger 
and Da\id C Bull 

We also met some legal snags which the experts in the Department 
of Health ha\ e helped us to unravel 

^^Tat x\ as to be done about positive serological tests for s) philis 
in the blood of these \olunteer donors- Should the Department of 
Health be notified and should the donor be informed' There was no 
argument about notifying the Department Section 105, Regulation 14 
of the Sanitar)’^ Code of the Cit)'^ of New York makes this notification 
mandator)^ but the Department agreed to treat the information dis- 
creetly through the agency of Theodore Rosenthal Informing the donor 
xvas considered advisable and the method was left to the discretion of 
the respective hospital 

Must a complete physical examination including the genitals be made 
on every donor^ This was of great importance as considerably over 50 
per cent of the donors were women, many socially prominent and some 
unmarried The Department ruled that Section 108, Regulation 5 of the 
Samtary Code could be waived in the matter of genital examinations 

Must the Blood Transfusion Betterment Association or the cooperat- 
ing hospitals obtain a license from the Federal Security Administrator 
to comply with Section 120, Paragraph i of Article 8 of the Sanitan’" 
Code^ Walter T Harrison, Chief of the Division of Biologies Control 
of the National Insntute of Health of the U S Public Health Sennee, 
representing the Federal Security Administrator, ruled for us that he 
cannot license us or the hospitals as we are not engaging m this project 
commercially and the Board of Health, which has been most cooperative 
in every respect, is snll talong the matter under advisement A solunon, 
I am sure, will soon be found * 

Several special research projects m connection with this work have 
been instituted to be financed through the amount set aside for research, 
as follows 

* The Board of Health at its meeting on No\cmbcr 12, 1940 after hearing the report of a 
subcoramiltce appointed to study the project, ruled that inasmuch as it uas still in an experimental 
8ta«. and as the supervision now in effect appeared to be adequate no special regulation* arc 
called for at this time 
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Lester J Unger has been given a grant to develop an appropriate 
double needle for withdrawing blood by the closed method and eventu- 
ally for drav ing off the plasma from the original bottle and transfemng 
It to the pool bottle through the same needle 

John Scudder has been given a grant to study the quesaon of centrif- 
ugation \s sedimentation and also to develop an improved dumbbell 
bottle for collecting the blood 

Cornelius P Rhoads has developed at the Memorial Hospital an 
improved apparatus for drjnng plasma or serum and wiU probably be 
given a grant for continuing this study * It appears that the development 
of a thoroughly satisfactory method of drymg plasma or serum will be 
the eventual solution of the problem, because of the much greater sta- 
bihty of the dried product, its somewhat smaller bulk, the relative 
simplicin^ of packing, storing and transportmg it, and the much lesser 
danger of loss from breakage AVe feel that Rhoads’ apparatus may be 
superior to any now in use and our Association is very anxious to assist 
him in his research in this field 

In addition, the Association also intends, eventually, to encourage 
and help finance studies, from every angle, on the respecuve merits of 
plasma and serum— either liquid or dry— as compared with fresh whole 
unmodified or citrated blood, and stored blood AVe beheve that our 
group has the talent and the facibties, and with the financial aid of 
the Red Cross and the unlimited supply of volunteer donors furnished 
by this organization, V'e should soon be able to settle the major problems 
in regard to blood substitutes, the best method of their preparation and 
mass production, and their comparative values ** 

In conclusion, may I say that were it not for the broad-visioned 
sponsorship, and moral and practical support of the Academy, the Blood 
Transfusion Betterment Association would never have come mto bemg 
and this constructn^e project, under its aegis, of giving vital assistance 
to the one remainmg major democracy in Europe, of developing a 
durect and essential aid for our own national defense, and of eventually 
helping to sohe all the moot pomts m the entire problem of blood 
substitution would have been impossible 


aw-arded to Rhoads at the meeting of the Board of Trustees, November S. 1940 
The stud> of one phase of this problem naincl> a companson from the chemical biological and 

clinical standpoints of plasma scrum from blood and serum from plasma — both liquid and dned 

nas begun by Rhoads, Thalhimer Scudder and others under the auspices of our Association on 
No\ ember 25 1940 
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GONORRHEA IN THE AlALE" 

P S PCLOUZE 

I'rofc «or of UroIoRj Unt\crsil> of Pcnn>sl\ania 


ns far back is medical history'- goes there has 
K a dwelt in the minds of those who cared for the afflicted 

S P a ^ decidedly high state of confusion regarding what was 
K a the most ipproprnte treatment for gonorrhea This con- 

SehhshshshshhS ftised state has reflected itself in an enormous percentage 
of the MTitings upon the subject, to the further bewilderment of those 
who read It has, in the past, resulted in the carrjnng out of a large 
assortment of treatment methods that were highly inefficient and often 
caused far more trouble for the pauent and his contacts than it was 
hoped they would relieve One would be compelled to search far m 
medicine for any less soundly based therapeutic measures than those 
that so commonly were employed to cure this disease It was only 
necessary for someone to laud a plan of treatment that was just a little 
easier to carry out, for him to get a multitude of follow ers Often it 
seemed that the more bizarre and lacking in good judgment the plan 
nught be, the more there were who adopted it 

It IS not necessary that one be a keen student of this disease for him 
to discover just why these things were and, to an unfortunate extent, 
still are He has but to enquire into the general lack of knowledge re- 
garding the climcal behavior of gonorrhea under varying conditions to 
see why we have been in such a gullible state that we could be fooled 
so often Having revealed this unfortunate fault of the past and won- 
dered why men posted themselves upon these thmgs m all other diseases 
before they started to treat them, an mquirer naturally would try to 
determme the present state of things m this regard And, with all our 
scientific advances, he would find, to his surprise, that atatudes have 
not greatly changed He would discover that the one great cry is, 
“How should we treat gonorrhea^” He would find reason to be 
disappomted if he asked many questions about the disease itself 
Probably he would cry out himself, “Let’s stop this mad rush long 


* Presented October 18 1940 in the Graduate Fortnight of The New York Academy of Medicine 
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enough to learn sufficient about gonorrhea to prevent our being per- 
petually fooled by one writer’s dreams and another’s faulty clinical 
interpretations ” And, if his cries arrested the attention of us all to the 
end that we heeded, we wmuld not travel up so many blmd alleys 
or let others make us feel so ridiculous Avhen “the tumult and the 
shouting dies ” 

Those wffio really know' gonorrhea are seldom fooled It is only 
those w'hosc minds think only of treatment And, if anyone is of the 
opinion that the age of gullibility has passed, he has only to look 
sensibly at w'hat w'as and is done and said about sulfanilamide for the 
treatment of gonorrhea to realize that we have not aU become so wise 

w 

as w'e think IVe w'ere told by those w'hom w'e thought we could trust 
that this drug w'ould cure anyw'here from 6o to 91 per cent of all 
ambulator}' males who had the disease Thousands of us read these 
pronouncements and beliei'ed We analyzed the case tabulations that 
so often w ere given and all but a ver}' few failed to discover the “fly 
in the ointment ’’ And there the fly stood, like Gargantua, grmmng 
ar us If was in the first group of cases that “made” the newspapers 
and the magazines And it stood out like the proverbial sore thumb 
in about ever>' article that cited case reports 

It w ould not be so tragic if we were the only ones deceived But 
the tragedy of the thousands upon thousands of women who have 
been infected because w e did not see w'hat W'as w'rong should be hard for 
us to forget Contemplation of this should stir the most somnolent of 
us into a fe\ensh struggle to learn so much about gonorrhea itself 
that W'e ne\ er again could be led so w'ldel}' astray This is the greatest 
need of the dat' so far as this disease is concerned 

just what was the “fly” in the chemotherapeutic “omtmenC” The 
“fly” was simplv this If sulfanilamide cures gonorrhea, it does it w'ell 
w ithin the first tw o w eeks of medication and if the patient has a gono- 
coccus after that and eventually gets w'ell— or seems to— he does so for 
the same reasons that he did before w'e had sulfanilamide, viz, time and 
other treatment Nothing could be more erroneous than to attribute his 
cure to sulfanilamide And, yet, we did )ust that 

hat IS the real trVh about sulfanilamide so far as its effect upon 
gonorrhea is concemed\This drug does one of three things (i) It 
cither produces a cure w'eU w'lthin nvo weeks, (2) it eradicates the ob- 
\ lous signs of the disease\and leaves the patient as an asymptomatic 
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gonococcus earner or (0 it does not in an\ w ly change the course 
of his disease 

Tlie first question that arises in the mind is How many does it cure- 
And the inswer is tint one lias to he generous to a scientific fault to 
place the figure it as high as per cent, \\ Inch is a far cry from those 
romantic figures of trom 6 a to 91 per cent 

The second question is How many asymptomatic earners does it 
make- To this there is no e\ict answer bur one w'ould be guilt}’’ of no 
c\aggention if he pheed his low figure at 20 per cent He might be more 
correct scientificalK if he pi iced it much higher 

e cm dismiss the definite md ob\ lous sulfmilamide failures by 
sa\ ing tint the\ nny be cured b\ some of our later sulfonamides and 
those who ire nor should be rreired as cases were treated before these 
drugs came into use In other words we hue nor reached a point w'here 
the best of our former methods of treatment are in any sense outmoded, 
nor IS It probable that w e shall for some time to come, if wx ever do 
e and Socien ha\e little further \iral interest in the prompt drug 
cures and we are not fooled b^ the obiious sulfonamide failures But 
both should be deeply concerned about those w ho become as}’^mptomatic 
gonococcus carriers For a virile male who falsely believes himself cured 
IS a social menace of no small proportions He brings into the clinical 
picture a number of things that formerK occupied but a small portion 
of It He may go months without any symptoms whatever, despite 
alcohol and sexual intercourse w Inch, in the presulfonamide days, seldom 
left him in doubt about the question of cure 'V'N hen he transmits his 
infection to a female, she usually, if not ahvays, becomes a totally 
asymptomatic carrier wdio has not the slightest suspicion that she has 
such an infection until she transmits it to a third party This unfortunate 
third party is nether left in doubt He has an active infection charactenzed 
by a decidedly profuse urethral discharge containing countless gonococci 
Interestingly enough, this third party usually registers a prompt clmical 
response to sulfanilamide medication That he is not ahvays removed 
from the seeming endless chain of infection is showm by the fact that 
he has an equal chance wuth the “party of the first part” of becommg 
an asymptomatic earner 

Thus could the sulfanilamide shaking-down process be contmued, 
if time and space would permit, but it only would brmg us to the point 
reached by the essayist and many of his friends, viz, sulfanilamide is 
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the poorest of the sulfonamides to use m the treatment of gonorrhea 
It should be abandoned for the far more efficient ones, sulfapyridine and 
sulfathiazole or whatever the future may develop that may be improve- 
ments upon them 

As M’^e turn to these better sulfonamides we should do well to avoid 
the impression that all is “moonlight and roses” and that we can forget 
the sad lessons of the romance of sulfanilamide For they, too, produce 
some asymptomatic gonococcus earners who can produce others of the 
same stnpe And there are beginning to return to our dispensaries 
patients nffiom wt were sure were cured by both drugs some months 
before— patients who either without exposure, or too often after exposure 
for the usual incubation period, have developed an urethral discharge 
containing gonococci Not only had these patients been subjected to all 
of our so-called tests of cure but their secretions repeatedly had been 
subjected to the most careful microscopic and cultural studies 

So far our stor\’’ has been a decidedly disquieting and gloomv one 
and It IS time to get out into the sunshine, for there is much of it There 
are reports by a number of careful clinicians to the effect that the 
apparent cure rate of both sulfapyridine and sulfathiazole runs somewhere 
between 8o and 91 per cent And there is little, so far, to suggest that 
the carrier rate among these apparently cured patients is a shockingly 
high one Certainly it does not compare with that of sulfanilamide 
Even if It eventually proves to be as high as 10 per cent, he who thinks 
in terms of public health must view the mtroduction of these drugs into 
the treatment of gonorrhea as the most glonous thing that has ever 
happened for its victims Anything that well within two M'^eeks cures 
70 per cent or more of these patients has human values far beyond our 
pou'^ers of expression None of us ever dreamed that such things would 
come to pass and, yet, they are here 

So much for the glory and the gloom of it all Let us draw this to 
a close with a recital in terse statements of what our clinical experiences 
have taught us 

1 As blood concentration of these drugs is of no importance, except 
perhaps m metastatic gonorrhea, large doses are not needed 

2 If the patient is not symptom free by the end of five days, further 
administration of the same sulfonamide is useless 

^ Change to another may produce results This is particularly so 
uhere sulfanilamide has failed, but reversal to sulfanilamide where the 
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others ha\c failed is useless 

4 If cure IS to be obtuiicd, it tikes place probably in the first week 

t Continuation of the same drug for longer than ten days is of no 

\alue 

6 The cure rues of sulfip\ndine and sulfathia/ole are about the 
sune for both earK and late cases 

7 Thus we can ibindon the idea, formerly held by some about 
sulfanilamide, that results were better in patients who had mustered up 
some immumrv response The drills should be started at once 

5 The toxic In -effects of sulfap\ ridine arc, dose for dose, about 
cquil to those of sulfanilamide for sulfathiazolc they arc far less 

9 As manv of these toxic s\ mptoms appear after the first w^eek of 
medication some w orkers discontinue the drugs at the end of seven 
days Their cure rates arc not lower thm those who continue for ten 
da\ s or more 

10 \\’ith any sulfonamide the piticnt should be seen by the physi- 
cian every 48 or 72 hours 

1 1 In the presence of an\ toxic s) mptoms of moment, these drugs 
should be stopped and the patient instructed to drink large quantities 
of water to aid m their elimination 

12 Short dosage period and a fluid intake of at least 1500 cc in the 
24 hours w ill prc\ ent sulfonamide urinarj' calculosis 

13 Patients seemingly cured have no urethral discharge for study, 
and in tests of cure the washed urinar}’' sediment which contains urethral, 
prostatic and Cow^per’s gland secretions offers the only means of reveal- 
ing carrier states microscopically 

14 Properly done cultures of carefully collected secretions have 
twice the diagnostic x^aluc of the most carefully done microscopic studies 
and many times the value of haphazard microscopic methods Both can 
fail to reveal persisting infection and should be repeated two or more 
times 

15 Our older tests of cure, alcohol, sexual excitement and sounds 
usually fad to sur carrier states into clinical acavity in sulfonamide 
cases 

16 It IS felt by some careful clinicians that post-sulfapyridme carrier- 
states do not he dormant as long as those produced by either of the 
other drugs 

17 It IS the fixed opinion of most of those who have done most 
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Sclienies of Siilfonaiiiide Dosage Used b\ Some Careful 
In^estlgntors witli Appro\iniatel\ Similar Results 

With cultures as tests of cure that no pauent should be dismissed from 
obsen^ation m less than nvo months during which at least three cultural 
studies have been made 

1 8 The lack of the general availability of cultural studies, together 
with the possibility of infection bemg missed by even the most careful, 
should make one hesitate about any highly enthusiastic pronouncements 
of cure 

19 Under even the best of circumstances it is best to msist that 
the patient employ rubber sheaths in his sexual pursuits for three months 
after supposed cure Most will not do so, but such an admonition relieves 
the physician of an unpleasant responsibihty 

20 At least So per cent of all urethral discharges are non-gonorrheal 
and a microscoplX diagnosis of gonorrhea should be made before any 
pauent is started oV sulfonamide drugs They are pracucally useless m 
non-specific cases \ 

In the accompamong chart are outlined several schemes of dosage 
that apply to each of^he sulfonamides and which have given the ^ arious 
workers about equal yesults 
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CURRENT TRENDS IN DIAGNOSIS OF 
RENAL TUBERCULOSIS^ 

John L Emmett 

Section on Lroloj.) The ^ta>o Cltnic Kochc ter Minnc-^itA 



‘Diagnostic or therapeutic procedures in medicine can 
nc\cr become completely standardised As the \anous 


diseases ire understood better, how ever, some standardi- 
zation mi) be accomplished if broad basic principles in 
^ diagnosis and treatment can be established and accepted 
This w'ould be of distinct \ aluc to the medical profession, especially in 
the teaching of the subject to the medical student Now'hcrc w ould some 
form of standardization in diagnosis be more welcome than in the 
subject of renal tuberculosis The a\ erage medical student on graduauon 
has no distinct picture of this disease One instructor may w'am his 
students against ureteral catheterization to obtain specimens of urine for 
examination for fear of infecting a normal kidney Another may advise 
bilateral retrograde pyelograms in every ease of suspected renal tubercu- 
losis Just what constitutes the indication for nephrectomy in this 
disease is likew isc likely to be very confusing to the young physician 
Not at all helpful in the clarification of this subject is the fact that 
wnthin the last few" years diagnosis has been altered radically by the 
introduction of excretory urography 

Renal tuberculosis has been a recognized disease for a sufficient time 
and excretory urography has now" been used for a sufficient number of 
years so that it should be possible to evaluate methods of diagnosis 
somewhat It may be that if our cases are carefully studied, the trend 
of diagnosis w"ill be found to be undergoing considerable change If 
so, opmions and teaching of this subject may require modification A 
correlation of the views of the vanous schools of thought regarding this 
disease would be distinctly helpful Since the lidvent of excretory 
urography one group of physicians advocates diagnosis on the basis of 
excretory urography alone Others favor cystoscopic examination but 
differ on the amount of examination of each kidney and on mdicanons 

17, 1940 before the Section of Genito-Unnary Surgcr> of The New Nork Academy of 
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for retrograde pyelography Opinion varies benveen members of the 
extremely radical school who advocate excretory urography alone with 
no instrumentation and those of the ultraconservative school who insist 
on multiple cystoscopic examinations if they are necessar}'', routme bilat- 
eral retrograde pyelograms in all cases and examination of ureteral speci- 
mens of urine from both kidneys by wet smear, acid-fast stain and 
inoculation into gumea pigs 

It IS my purpose in this paper to detemune if possible the current 
trend in diagnosis m renal tuberculosis and if possible to evaluate the 
comparanve accuracy of the various methods of diagnosis If this can 
be done, possibly certain prmciples in diagnosis will be brought out that 
will simplify the subject, especially for teachmg purposes The basis for 
this study IS 216 cases of proved renal tuberculosis that have been en- 
countered at The Mayo Chmc durmg the past five years The cases 
are almost consecutive In the first 100 cases all cases of proved renal 
tuberculosis u ere included This senes has been reported m an earher 
paper written in collaboration with Braasch In the remaimng 116 cases 
no case x\as included in which nephrectomy had been previously per- 
formed for renal tuberculosis This xvas done so that the study might 
more nearly mirror the imaal diagnostic problem as the patient first 
consults his physician From the data obtamed it was apparent that our 
methods of diagnosis m renal tuberculosis have been altered considerably 
in recent years 

In making such a study the practical aspects must be foremost and 
the problem must be viev^d in its larger aspects Details and contro- 
versial points of academic mterest only, must assume the background 
For instance, it is not pertment to such a study whether or not all renal 
tuberculosis is bilateral, u^hether or not tuberculous lesions of the kidney 
heal or v hether or not in an occasional case tubercle baciUi, demonstrated 
in a ureteral specmien of urme, could have been picked up by the ureteral 
catheter as it passed through the bladder mto the ureter The diagnostic 
procedures at hand^ imperfect though they may be, must be accepted 
and conclusions must be drawn accordmgly For the purpose of brevity 
in the remainder of tllus paper I shall speak of the mvolved or the more 
im oh ed kidney as the “bad” kidney The umnvolved or least involved 
of the n\ o kidneys wiN be designated the “good” kidney 
In the analysis of such a problem certam premises must form a basis 
on uhich to build The following statements are generally accepted. 
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and amII sene as the premises of this paper i Tubercle bacilli are not 
excreted from a normal kidney 2 Sound diagnosis consists in employing 
adequate diagnostic procedures to supply sufficient information to insure 
proper treatment Fewer procedures are insufficient More procedures 
than this are not in the interest of the patient either physically or eco- 
nomically This IS especially true with regard to instrumentation and 
anesthesia 3 The clinical term “unilateral renal tuberculosis” is inaccu- 
rate as there is no clinical method by which a kidney can be proved 
to be free from tuberculosis The four methods of investigating a kidney 
in the presence of this disease are ( 1 ) excretory’’ or retrograde urography, 
(2) microscopic examination of a ureteral specimen of urine, (3) acid- 
fast staining of a ureteral specimen of urine, and (4) inoculaaon of a 
guinea pig with a ureteral specimen of urine Although all of these 
methods are extremely \ aluable, none are infallible and it is v ell known 
that the results of all may be negative even though tuberculosis is 
present in a kidney It would be better, therefore, to employ the general 
term “renal tuberculosis” and to specify the condition of each kidney, 
stating the type of investigation used to amve at the diagnosis 4 The 
weight of evidence suggests that catheterization of a tuberculous kidney 
(if carefully done) for the purpose of obtaining a specimen of urine 
for examination is a fairly safe procedure Danger of mfecang the 
“good” kidney in this manner is mimmal or almost ml 5 Expenence 
and a perusal of the literature suggest that a retrograde pyelogram of 
a kidney with an open tuberculous lesion may iniaate dissemination of 
the disease, the most common type of dissemination mentioned in the 
literature is “tuberculous meningitis ” Cases of meningitis following 
nephrectomy for renal tuberculosis may be the result of the pyelogram 
before operation rather than the trauma incidental to the operation 
Although the danger of retrograde pyelography has been minimized 
considerably since it has become almost routme to employ media con- 
tainmg orgamc lodme (as is used in excretory urography), rather than 
sodium iodide, there is still a defimte though small risk accompanymg it 
A review of the 216 cases studied ehcited some mterestmg data In 
approximately 7 1 per cent of these cases acid-fast staimng of the vesical 
unne demonstrated tubercle bacilb, this findmg suggests that in at least 
75 per cent of cases the history, symptoms, physical exammation and 
examination of the vesical unne (properly collected) should establish 
the presence of tuberculosis of the urinary tract The problem in the 
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majorirv^ of cases, therefore, is not so much one of determimng the 
presence of renal tuberculosis as it is of determimng which kidney 
IS mfected or, if bilateral, the degree of involvement of each kidney 
Experience at The Mayo Clmic over a penod of many years makes 
us feel that the presence of tubercle bacilli in the urine is mdicative of 
renal tuberculosis and does not occur with any appreciable frequency 
in genital tuberculosis 

The relative frequency of the various diagnostic procedures em- 
ploved IS of interest Cystoscopic examination was earned out in 87 
per cent of cases and excretory urography in 90 per cent Diagnosis was 
made solely on the basis of excretory urography and examination 
of the vesical urine in 128 per cent of cases In these latter cases 
supplemental’' diagnosnc methods were not employed because in most 
of them advanced bilateral tuberculosis could be diagnosed easily from 
the excretory urogram, m a fexv, catheterization of the ureters was 
impossible owing to an impassable ureteral stricture Catheterization of 
the ureters to obtain specimens of urine for exarmnaaon was earned out 
on either one or both sides in 76 3 per cent of cases The “good” kidney 
was catheterized in 67 4 per cent of cases and the “bad” kidney m 46 7 
per cent Retrograde pyelography was employed in only 26 per cent of 
the 2 1 6 cases, retrograde pyelograms of the “good” kidney were made in 
1 1 per cent of cases and of the “bad” kidney in 1 9 per cent In only a 
very occasional case w’as cystoscopic examination performed more than 
once for diagnosis These figures suggest that the trend m diagnosis is 
swinging tow ard excretory urography and aw’ay from retrograde pyel- 
ography, that not more than one cystoscopic exammation of as brief 
duration as possible is bemg employed in each case and that ureteral 
catheterization is still employed for the purpose of obtaining specimens 
of urine for exanunation m a large percentage of cases 

The reason for this trend m diagnosis may be more fully explamed 
by a more detailed study of these cases As far as the “bad” kidney is 
concerned, if the bacillus of tuberculosis has been demonstrated m the 
vesical unne, detailed visualization m the excretor)’- urogram is not 
extremely important By this statement I mean that in the majority of 
cases the diseased kiqney, or at least the more involved of the nvo, can 
be determined readily from the excretory urogram When this fact has 
been ascertained, notmng more from the standpoint of diagnosis is 
obtained by attemptingVo visualize everj’^ minute detail by filling and dis- 
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tending the kidncv w'ltli media by retrograde pyelography It must be 
remembered that diagnosis of renal tuberculosis by excretory urography 
IS somea\ hat different from that by retrograde pyelography In a case m 
athich renal tuberculosis is known to be present, as demonstrated by 
examination of the vesical urine, diagnostic procedures do not need 
to be pushed to the bitter end in order to demonstrate the pyelographic 
deformirv of cortical necrosis so glibly described in urologic textbooks 
A careful examination of the excretory urograms in this group of cases 
demonstrated the fact that the irregular feathery outhne typical of 
necrosis was by no means the most common finding in the excretory 
urogram For instance, of niner\’^-fi\ e “bad” kidneys in w'hich tubercu- 
losis was proved to be present, the cKCvctory urographic findings in order 
of frequency w'cre as follow's (i) absence of visualization (in 35 per 
cent of cases), (2) delay in visualization (in 25 per cent of cases), (3) 
cahectasis, (4) evidence of necrosis, (5) cicatricial deformity and isola- 
tion of the tips of calicos, (6) deformit)’^ and dilatation of the ureter and 
(7) pyelectasis 

If these facts arc kept in mind, the routine use of bilateral retrograde 
pyelograms in every case of renal tuberculosis may be classed as an 
excessive and unnecessary diagnostic procedure that is not m the interest 
of the paoent and docs not supply sufficient information to justify its 
use If a retrograde pyelogram is necessary for diagnosis, hov/ever, it is 
of course a perfectly justifiable procedure This will be more fully con- 
sidered later in this paper Figures i and 2 illustrate the fact that complete 
visuahMtion is not ahvays necessary In both of these cases tubercu- 
losis had been demonstrated by examination of the vesical urme, 
previous to urographic examination In Figure i there is marked delay 
in visualization of the left kidney Visualizauon is mcomplete but there is 
marked ddataoon of the calices The nght kidney is fairly well outlined 
and IS probably normal In Figure 2 similar findmgs are present It is 
obvious that a left retrograde pyelogram in either case is entirely 
unnecessary 

In the case of the “good” kidney the problem of diagnosis is somewhat 
altered For this kidney, detail in urographic visualization is considerably 
more important than it is in the “bad” kidney In some cases visualization 
by excretory urography wiU be sufficiently good to enable the physician 
to describe the kidney as “urographically normal ” In others the visual- 
ization may be almost complete, yet the tip of a calix may be indistinct 
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These are usually described as “probably normal ” In the remamder the 
kidney is too mcompletely outhned for an opimon The quesDon then 
arises as to )ust how normal are the kidneys that are described urographi- 
cally as “normal” or “probably normal ” In 12 1 of the 216 cases in the 
series, the “good” kidney was described by the urologist from the ex- 
cretory urogram as “normal” or “probably normal ” Ureteral specimens 
of urine were obtained from mnety-two of these 1 2 1 kidneys In twenty- 
four cases pyuna (more than 3 leukocytes per high power field in the 
centrifuged specimen) was found to be present Twenty-six per cent 
of the ninety-two kidneys catheterized were demonstrated to be m- 
\ ol\ ed mth tuberculosis either by the acid-fast stain or inoculaaon of 
guinea pigs These finding are significant as they demonstrate that 
catheterization of the “good” kidney to obtain a specimen of urine 
for examination is highly \miportant if any degree of accuracy m 
diagnosis is to be obtamed It also illustrates the fact that diagnosis by 
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excretory urography alone, as advocated by the radical school, is not 
accurate diagnosis Whether or not the results of treatment foUowmg 
such an maccurate diagnosis are good enough to justify employmg this 
method of diagnosis will be considered later m this paper 

Although retrograde pyelography is becoming less important in 
diagnosis of renal tuberculosis, it still has an important and valuable 
place In cases in which the “good” kidney is not visualized sufficiently 
by excretory urography, it may be necessary to employ retrograde 
pyelography m conjunction with examinauon of the ureteral specimen 
of unne in order to give an accurate opimon concerning the status of 
the kidney Just how often this is necessary is open to question After 
reviewmg the films in this series of cases I am left with the impression 
that It IS not necessary as often as I previously had supposed For 
instance, only seven retrograde pyelograms had been made to sup- 
plement the excretory urograms of the sixty-mne “good” kidneys 
in the first loo cases of this senes At first glance this seems to be entirely 
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too few, which it may be, and yet a careful comparison of these films 
\\Tth the e\cretor\’^ urograms revealed that a surprisingly small amount of 
additional information was supphed by them If the “good” kidney is 
outlined reasonably well m the excretory urogram, the impression is 
gained that excretor}'" urography plus examination of the catheterized 
ureteral specimen of urine gives a remarkably accurate diagnosis If 
visualizanon of the “good” kidney is not good, however, retrograde 
pyelography is entirely justifiable 

One must remember that up to this pomt the discussion so far m 
this paper has concerned primarily the cases in which the diagnosis of 
renal tuberculosis is relatively simple and is usually made at the 
imtial examination This compnses roughly about three-fourths of the 
cases In the remamder the diagnosis may be difficult, and it may be 
necessary to employ all methods of diagnosis, mcludmg bilateral retro- 
grade pyelograms, to establish an accurate diagnosis This is especially 
true m cases of minute early lesions 

From M^hat has been said up to this point certain conclusions may 
be dravTi concerning the accuracy of the various methods of diagnosis 
The study suggests that excretor)^ urography will reveal vTich is the 
“bad” kidney m a large percentage of cases In this regard it is very 
accurate though this mformanon may be supplemented, if necessar)'’, 
by examination of the ureteral specimen of urme The excretorj^^ 
urogram mil usually suggest the status of the “good” kidney, but here 
It IS inaccurate and inadequate and should be supplemented by cathe- 
terization of the kidney, by microscopic exammation, acid-fast stain and 
by moculation of guinea pigs with the ureteral specimen of urine Tins 
combination of diagnostic methods wiU yield highly accurate infor- 
mation regarding the “good” kidney, although at times retrograde 
pyelography is mdicated Bilateral retrograde pyelograms are necessary 
only m a hrmted group of cases m which it is difficult to demonstrate 
the presence of tuberculosis or those cases m which the renal lesions are 
extremely early or ver>^ minute One cystoscopic examination should 
be sufficient for diagnosis except m the occasional case Multiple cysto- 
scopic examinations should be avoided 

Now that the Comparative accuracy of our various diagnostic meth- 
ods has been evaluated, one wonders hov'^ accurate diagnosis should 
be in order to advi^ proper treatment, or to put the question another 
v^ay, what preoperapve findings should be present before nephrectomy 
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for renal tuberculosis is ad\ ised This quesnon is not easily ans^t ered, 
for It involves a personal equauon both of the physician and patient 
and requires obsen ation of results of treatment over a period of many 
years 

In an effort to clarify this subject somewhat Kibler and I made an 
e\haustive follow -up study of all patients w’^ho had undergone nephrec- 
tomy at the clinic from 1912 to 1932 inclusive The results \vere studied 
from the standpoint of the findmgs obtained from investigation of 
the “good” kidney prior to operation The results of this study have 
been fully reported elscw here, but a few”^ of the more pertinent findings 
may be mentioned briefly It w'as found that 1,131 patients had been 
subjected to ncplirectomy because of renal tuberculosis These cases 
were divided into artificial groups depending on the results of the 
preoperative investigation of the “good” kidney No attention was paid 
to the condition of the “bad” Icidncy, to the length of time the disease 
had been m progress, or to associated disease, tuberculous or non- 
tuberculous, elsew'here in the body It w'as felt that in creatmg the 
artificial groups, these other factors w^ould be fairly equally distributed 
and w^ould not affect the comparauve results Four large groups were 
created In group i the “good” kidney w'^as not catheterized In the 
remaining groups the “good” kidney w as catheterized to obtain a speci- 
men of urine for examination Group 2 indicates that the centrifuged 
ureteral specimen of urine contained no pus cells or at least less than 3 
leukocytes per high powder field In group 3, three to ten leukocytes 
were found per high pow'^er field In group 4 there w'^ere more than ten 
leukocytes per high power field 

Groups 2, 3 and 4 w^ere further subdivided wuth regard to the 
results of acid-fast stammg and gumea pig inoculation of the ureteral 
specimen of urme Early m the study it became apparent that a negative 
acid-fast stain of a ureteral specimen of urine was of httle significance 
Therefore, the subdivisions A, B and C are on the basis of posiGve 
acid-fast stams and positive and negaove guinea pig inoculauon Sub- 
division A mdicated that no posiave acid-fast stains xvere obtamed 
and gmnea pig inoculation was not earned out Subdivision B mdicated 
that no posmve acid-fast stains were obtained and that gumea pigs 
w'^ere moculated and the results proved to be negaave Subdivision C 
mdicated that posmve acid-fast stams or positive results of gumea pig 
moculaaon or both w ere obtamed In Table I a few of the more 
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Tabu: I 

RESLLTS OF NEPHRECTOiMY IN CASES OF RENAL TUBERCULOSIS 
CASES GROUPED ACCORDING TO TYPE OF INA'^ESTIGATION 
EMPLOYED AND FINDINGS OBTAINED PREOPERATI^^LY 
IN THE "GOOD” KIDNEY 


Yiars After 
Operation 

Group * 

Pabents Traced 

Number 

Living Per Cent 

Cured or Improved, 
Per Cent 

0 ! 

4 

45 

66 6 

444 

1 

108 

56 5 

40 8 

2 

718 

79 7 

65 2 

2C 

55 

58 2 

36 4 

2B 

209 

86 7 

75 2 

10 

4 1 

25 

440 

440 

i 

3 

87 

48 3 

39 1 

0 

522 

65^ 

66 4 


30 

333 

30 0 

mS 

113 

72 6 

65 5 


* Group 4 — I. reteral specunen of urine contained more tlinn 10 leukocj tes per high 
jjover microscopic field 

Group 3 — L reteral specimen of urine contained 3-10 leukoc\tes per high power 
microscopic field 

Group 2 — L reteral specimen of urme imcroscopicnlly negatne (0-3 leukoc\i:es 
jier high power field) 

Grouji 2C — Ureteral specimen microscopicalh negnti\e. Tubercle bacilli demonstrated 
to be present b\ acid-fast stammg or inoculation of guinea pigs or both 

Group 2B — L reteral specimen of urine microscopically negati\e Results of guinea 
pig inoculation and acid-fast staining negatne 


important groups and subdivisions have been compiled for comparison 
It IS interesting to note that the more “negative” the “good” kidney is 
proved to be, the better are the results foIloMong nephrectomy Groups 
4, 3, and 2 C contamed too few cases to be of staastical value, but 
they illustrate well the higher mortahty and lower percentage of cures 
when involvement of the “good” kidney can be demonstrated even 
though the lesion may be minute or extremely early The best results 
of course M^ere obtamed m group 2 B, which comprises the cases in 
which no pus was bemg excreted from the “good” kidney and results 
of gmnea pig mocullmon proved to be negative 

\ 
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Tahw II 

LEVGTH or SLRM\AL IX RENAL ILRLRCLIOSIS CASES IX MHICH 
N'EPHRECTOMY M AS PERFORMED AXD 1 HOSE IX M HIGH XO 
OPERATION’ \V\S PERFORMED BECALSE OF 
DEFIXnE BILVTERAL DISEASE 


Fcnal Tuberculosis 


\ cars After 
Oi^ration 
or Diapno^is 

! 

Bilaleml 

1 No Opcr'ition 

1 Patient^ 

1 Traced* 

1 

Kcsults of Nep 
(1912 1' 

hrcctomy 
932 Inc.) 

in a Senes of 1 131 Caces 
t Patients Traced 

Total 

Senes 

Group 2 1 

Group 2B 

Num 

her 

Per 1 
Cent 
Li\infr 

Num 

ber 

Per 

Cent 

Lmnfr 

Num 

her 

Per 

Cent 

Livinp 

' Num 
} her 

Per 

Cent 

Living 

5 

ns 

SS 1 

i 

I lOlfi 




1 209 

86 7 

10 

ITl 

2(i I 

753 

lOJ) 

522 

1 

G5J> 

113 

72 6 

15 

8b 

15i) 

1 


48 9 

1 

1 



20 

3b 

7 1 

251 

40^ 






* DaH collectetl b^ Bnnscli and Suttnn 
t Reported prcvioush 1)\ Emmett and kd'lcr 

X Group 2 — Lreteral specimen of urine microscopicalh negatise (0-3 leukocv'tes per 
high power field) 

Group 2B — Ureteral specimen of urine microscopicalh negatise Results of gmnea 
pig Inoculation and acid-fast staining negatne 


If the ureteral specimen of urine from the “good” kidney is rmcro- 
scopically negaave, the question is often asked if it is necessar)’’ to await 
the results of gmnea pig moculaaon before proceeding with removal 
of the “bad” kidney To anstver this question reference should be 
made to group 2 C These are the cases in which the specimen of urme 
from the “good” kidney contamed no pus, but results of gmnea pig 
moculaaon proved to be posiave It will be seen that the results m 
these cases were poor and yet 30 per cent could be classified as cured 
or improved ten years after operaaon The percentage of ten-year 
survivals m this group, however, is not much better than m those cases 
of grossly bilateral renal tuberculosis reported by Braasch and Sutton in 
which no smgical treatment was earned out The percentage of ten- 
year survivals m this series was 26 3 (Table II) When the results of 
operaaon in renal tuberculosis are bemg estimated, the results n^hich 
might have been obtamed if no operaaon had been performed must 
always be taken into consideraaon The answer to this quesaon, there- 
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Tadi^ III 

RESLLTS OF NEPHRECTOMY IN CASES OF GROSSLY BILATERAL RENAL 
TUBERCULOSIS IN WHICH THE MORE INVOLVED OF 
IHE TWO KIDNEYS WAS REMOVED 


\ ears After 
Operation 

Group * 

Traced Patients 

X^umber 

Li\ing Per Cent 

Cured or Improved, 
Per Cent 


' 3C_ _ 

15 

4b 7 

20 



12 

33 3 

0 

10 


10 

40 0 

20 

'1C 

1 


00 0 

0 


* Group 3C — Lreternl specimen of iinne contained 3-10 leukocytes per high power 
microscopic field Tubercle bacilli demonstrated to be present b\ ncid-fast staining 
or inoculation of guinea pigs or both 

Group 4C — L reteral specimen of urine contained more than 10 leukoc\’tes per high 
power microscopic field liibercle bacilli demonstrated to be present b\ acid-fast 
staining or inoculation of guinea pigs or both 


fore, IS a personal matter between the surgeon and his pauent The 
panent can be advised as to the prognosis and decide whether or not 
he feels the chances of cure or improvement warrant operanon Alost 
patients prefer to submit to nephrectomy under these circumstances and 
It IS, therefore, probably a justifiable procedure to go ahead with operation 
vTthout V aiting for the results of the animal inoculation Even if such 
a course is pursued, however, the guinea pig inoculation should be done 
to permit a more accurate prognosis and to assist in deciding on the 
type of postoperative care to be given the patient 

AVlien there is a definite open lesion m the “good” kidney which is 
evcreung pus cells and tubercle bacilli, the results of surgical treatment 
have been e\tremely poor This is especially true if any urographic 
defornuty can be demonstrated In Table III the results in this type of 
case are given Occasionally a patient is seen who has bilateral renal 
tuberculosis and such pronounced vesical symptoms that the surgeon 
feels removal of the worst kidney may give some rehef Experience at 
the chnic uith this .type of surgical procedure is extremely discouraging 
and we feel that it should be avoided whenever possible 

Referring again \o the inaccuracy of the chnical use of the term 
“unilateral renal tub^culosis,” Table I is of especial interest It would 
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depend on the school of thought to which one adheres, which of these 
groups should be classified as “unilateral renal tuberculosis ” For 
instance, the radical school, a\ Inch depends almost entirely on excretory 
urography for diagnosis, might include all of these groups under the 
term “unilateral,” a\ hereis the ultraconserv ative school would speak 
only of cases in group 2 B as unilateral From the postoperative results. 
It IS apparent that even group 2 B contains cases in which tuberculosis 
must have been present at the time of diagnosis, even though it was not 
detected If larger groups of cases throughout the country could be 
studied from this point of view and the data pooled, the information 
obtamed a\ould be invaluable The process of teaching the medical 
student v ould certainly be simplified, for he could be taught the relam e 
accuracy of the \ arious methods of diagnosis, and the average results of 
treatment that might be expected depending on the type of investiga- 
tion and findings obtained With such information he could then rely 
on his own judgment and aiith confidence and self-assurance decide 
on methods of diagnosis and treatment rather than follow with blind 
faith the dogma of his instructor It must be remembered, of course, 
that treatment m any disease can never be determined automatically by 
reference to statistical tables after diagnosis has been completed Each 
case must be individualized and the physician must temper his judgment 
vith such factors as the general condition of the panent, the length of 
time the disease has been in progress and the presence or absence of 
associated diseases 


SuMMARX 

Sound diagnosis in any disease implies that adequate diagnostic 
procedures have been employed to obtain sufficient information to 
insure proper treatment Fewer procedures than this are insufficient 
More procedures are not m the interest of the patient either physically 
or economically An analysis of the methods of diagnosis employed in 
216 cases of renal tuberculosis encountered at the clinic in the past 
five years suggests that the trend of diagnosis is away from retrograde 
pyelography and toward excretory urography An appraisal of the 
vanous methods of diagnosis employed in these cases suggests that m 
the majonty of cases accurate diagnosis can be made by means of 
excretory urography and one cystoscopic exammation for the purpose 
of obtaining specimens of urme from the good kidney and at times both 
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kidneys to be examined microscopically as a wet smear, ^nth the acid- 
fast stam and by moculation mto guinea pigs It is seldom necessar)’- to 
perform more than one cystoscopic exarmnation on each patient Multi- 
ple cystoscopic exammations are to be avoided Retrograde pyelograms 
of the “good” kidney may be mdicated when visualization by excretory 
urography is not adequate In the average case retrograde pyelograms 
of the “bad” kidney are not necessary even though visuahzaaon by 
excretory urography is mcomplete or absent There is a small group of 
cases, however, m which the diagnosis of renal tuberculosis is difficult 
and m these cases bilateral retrograde pyelograms must be employed 
The routine use of bilateral retrograde pyelography m every case of 
suspected renal tuberculosis is to be condemned as an unnecessary’ diag- 
nostic procedure which is not in the interest of the paaent 

With the comparative accuracy of the vanous diagnosoc pro- 
cedures evaluated, an attempt has been made to anstver the quesaon of 
how accurate diagnosis must be and what findmgs must be obtamed 
m renal tuberculosis to assure saosfactor}’- results from nephrectomy 
A brief summary of the late results m 1,131 cases of renal tuberculosis 
in which nephrectomy was performed was used as the basis on u hich 
to answer this question The study was based on the type of mvestigaaon 
used and the findmgs obtamed m the preoperaave mvestigaaon of the 
“good” kidney The study demonstrates the maccuracy of the clinical 
term “unilateral” renal tuberculosis and illustrates the fact that the more 
“negaave” the “good” kidney is proved to be, the better is the prognosis 
for the paaent foEowmg nephrectomy The study emphasizes the need 
for accurate diagnosis m each case to enable the physician to give the 
paaent a fairly accurate prognosis and to decide on proper preoperaave 
and postoperaave care From the tabulated results of a large series of 
cases such as is presented herem, physicians should be better able to 
judge m which cases nephrectomy is justifiable If more cases from 
large chrlmal centers could be studied from this pomt of view and the 
results pomed mto one tabulaaon the mformaaon would be of soil 
greater valw 
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txcatnicnc of renal tuberculosis is an important subject 
ffi H because of its public health aspects as well as its general 

S K medical considerations hen w e know that not less 

R g than a million and a half people have active tuberculosis, 

o'ESHSHSSSZSHSa '' hom, most consen^ativcly, 5 per cent have renal 
invohement, the magmnide of the problem of furnishing adequate 
medical care is apparent 

The public health interest lies in controlling the tremendous economic 
loss incurred through deaths and physical disabilities incident to this 
disease Let us take a rapid surt'cy of the vital statistics and medical 
facilities atailable for the treatment of this condinon To begin with, 
many of our larger centers of population do not have vital statistics which 
furnish accurate data concerning the incidence or death rate of renal 
tuberculosis One municipal tuberculosis sanatorium in one of the most 
important cities in our country cannot report the incidence of renal 
tuberculosis nor its death rate because of lack of resources Many of the 
health departments have no definite policies in regard to the method of 
handling cases of renal tuberculosis The census reports of deaths due 
to renal tuberculosis arc only as accurate as the local reporting of the 
disease and these are \ ery vanable 

The United States Public Health Sennee and the Social Securitv^ 
Administration, both of which are cognizant of conditions, have com- 
prehensive plans to furnish adequate medical care for tuberculous patients 
which It IS hoped will carry along with it adequate urological care 

The Social Security Program is estimated on a cost basis as follow's 

1 For construction of 79,515 hospital beds at $3,500 

per bed $275,302,500 

2 For annual maintenance of 79,515 hospital beds 59,636,250 

3 For x-ray examination of family contacts of 862,596 

known cases of tuberculosis at $7 00 each 6,038,172 

17 1940 before the Section of Gcnilo-Unnary Surgery of The New "Vorlc Academy of 


THE BULLETIN 


6 O 


The report of the Technical Committee on medical care to the 
Nanonal Health Conference which was held in July, 1938, had the 
following plan presented by the Pubhc Health Service 

Construction $15,000,000 

Three years mamtenance 6,000,000 

Annually available for other elements of the 

tuberculosis program 43,000,000 

These figures show how important the Social Security and Public Health 
authorities consider the problem of medical treatment for tuberculosis 
panents We should make it our duty to interest ourselves m this prob- 
lem and bend every effort to control a disease which is so great an 
economic dram on our country 

The general medical-surgical consideration of the treatment of renal 
tuberculosis calls for a comprehensive understanding of many factors 
which are involved m each case The followmg factors should be taken 
into consideration and appropriate measures taken 

1 Extent of renal process 

a Mihar)’’ 

b Necrotic destructive 
c Nephritic 

2 Extent of extrarenal lesions 

a Bilateral mvolvement 
b Bladder mvolvement 
c Gemtal mvolvement 
d Pulmonary 

e Other extraurmar\’- lesions 

3 Factors affecting general resistance 

a Economic 
b Psychologic 
c Climatic— ultraviolet 
d Pam 

e Coexisting bacteriuria 
f Food 

g Ailedication, tonics 
Extent of Renal lNAmL\T;MENT 

AA'hether the condition is (i) one of tuberculous nephritis, which 
should be interpreted as mdicatmg non-destructive minimal lesions, 
(2) destrucn '^e parenchymatous or (3) acute disseminated miliary Js 
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the first consideration The tuberculous nephritic patients should be 
treated medicall\ and all measures to consen^e and build up the general 
resistance instinitcd The destructn e parenchymatous lesions are the ones 
Mhich call for our keenest judgment The destructive parenchymatous 
processes •which imohc any more tissue than one minor caly\ should 
be subjected to nepbrectonn unless there are serious contraindications 
to surgerj' from a risk standpoint The patient w ith a slight involvement 
of one minor calyx is our greatest problem— should nephrectomy be 
performed or should he be subjected to medical regime' This depends of 
course upon w hether renal tuberculosis heals There seems to be no 
sound reason for maintaining that tuberculosis docs not heal Tuberculous 
processes heal in c\ cn other tissue The cures of the nephrectomized 
paaents run well abo\c the known incidence of bilateral intohcmcnt 
I have obsen cd patients of my ow n w ith invoh ement of solitarv’- kidneys 
in Avhom the tuberculous process has become arrested In the absence 
of special indication, the minimal lesions m single calyces should be 
treated wuth rest and building up of resistance The acute miliarj'- lesion 
should not be treated surgically because it is bilateral and usually a 
terminal fatal process 

Extent or Cxtrarfnxl Lesions 

Bilateral destructive lesions usually call for medical treatment In 
instances in which one side is extensively invoh ed and productive of 
appreciable distress and the other side has minimum invoh ement, 
nephrectomy of the bad kidney is indicated 

When the bladder symptoms are severe and progressive, nephrectomy 
IS indicated Persisting bladder s)'’mptoms call for the following treat- 
ment, in order of relative nsk urinary antiseptics for mixed infections, 
caprokol, when tolerated and effectual, increasing strength of phenol 
lavage, when effective, up to 6 per cent, intrathecal alcohol mjections, 
presacral neurectomy, ureterostomy, ureterosigmoidostomy 

When genital involvement coexists, these lesions should be treated 
wuth medical measures until they become destructive at wTich time they 
should receive appropriate surgical treatment There does not seem 
to be justification for early extensive removal of the seminal tract 

When pulmonary involvement exists, appropnate measures should 
be insututed There is no objection to keeping the open pulmonary 
patient with other open cases but it is not justifiable to put patients xvith 
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closed lesions with open ones, which is unfortunately frequently done 
Osseous, glandular and gastrointestinal lesions call for appropnate treat- 
ment and modify our advice m the renal problem Tuberculosis of the 
central nenmus system is always fatal and usually rapidly so 

General Resistance 

The general resistance factor is the vital mfluence, as it is this factor 
ivhich determmes the course of each case Every effort should be made 
to mfluence the general resistance favorably The Social Secunty Ad- 
mmistration is interested m rmprovmg the economic status of masses 
of the people Our first mterest then should be directed to improvmg 
the general hving conditions both collectively and mdividually 

The mdividual who is the breadvnnner will not and m many instances 
cannot be taken out of circulation Avith our present economic setup 
The psychological factors are important m progress, m that a depressmg 
psychological status retards recovery The importance of this factor 
should not be minimized and real effort should be devoted to ps^’^chic 
treatment 

The climate is important In the Southwestern states and Central 
American countries the mcidence is low for gemtourmary tuberculosis, 
and Dr Boyd, the present President of Panama, states that there is no 
gemtourmary’’ tuberculosis m Panama Whenever possible patients should 
be put m an advantageous position by hvmg m these chmates both 
before, during and after surgery Ultraviolet radianon m consen^ative 
dosage is good when pulmonary involvement does not exist 

The question of diet is very important Cod liver oil, plam, if tol- 
erated, or Its concentrate, if not, with at least one quart of milk a day 
should be given m conjunction with a generally wholesome diet 

Coexisang infections of the kidney and bladder are more effectively 
combated now than ever before Nearly all bacteria except the Strep- 
tococcus fecahs respond to the sulphones, and mandehc acid is equally 
effective on all except the Escherichia coli Control of the comphcatmg 
mfecoons makes the difference beru’een comfort and discomfort and 
between improvement and retardation 

Bed rest is of paramount importance both before and after surgery, 
if surgery’’ is done, and the amount of bed rest should be judiciously 
directed to suit the mdications m the mdi-vidual case 

Sanatorium or equally satisfactory housmg care \vith abundant rest 
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should be provided for all patients for at least a year following nephrec- 
tomy or until there is indication of cessation of acavity of the lesion 
which IS being treated medically 

COXCLUSIOX 

All effort possible should be expended in making available adequate 
facihnes for treaung renal tuberculosis in order to materially lessen the 
incidence and mortality’’ 

Bed rest and the many details utilized m building resistance with 
or vnthout and before and after surger)’- are the most important single 
factors m the treatment of renal tuberculosis 
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today be adequately handled Unfortunately, only a few of us have 
access to the necessar)’’ laborator)^ facilmes 

There is no one rehable provocative test which can be relied upon 
to produce positne laboratory evidence in cases of latent infection 
Handling the ceriax, or local apphcation of any irritating material such 
as glycerine or silver nitrate, may provoke a discharge of latent 
gonococci 

Unfortunately, complement fixation tests are of little or no value in 
making a diagnosis, although a strongly positive complement fixation test 
tvhich becomes negaave as symptoms disappear, suggests a cure If the 
test remains positive under similar circumstances, it may be regarded as 
suggestive evidence that gonococcal infection still remains 

As we look back on the methods of treatment only recently in 
vogue, we must realize that none of them could possibly have had any 
real curative value In acute uretliritis we were careful to avoid treat- 
ments that nsked spreading the infection to the cenmx If an acute endo- 
cenncitis developed, strong antiseptics were avoided lest the tubes 
become involved As the infection subsided, antiseptics were applied to 
the cen ical mucosa On reflecaon, we realize that gonococci invariably 
live m the depths of and beneath the mucosa, and that no applications 
to the surface can possibly reach them in their habitat The risk of 
spreading gonococcal infection to the tubes by trauma of the mucosa 
in the name of treatment contraindicates the use of local antiseptic 
applications Wixh modern chemotherapy the cerxux usually improves 
so rapidly that there would be no place for local treatment even if it 
were beneficial 

^^aglnal douches can do nothing more than ivash out the offensn e 
secretions from the vaginal vault As treatment, douches are comparable 
to the use of a handkerchief m a case of acute rhinitis It is true that 
the w armth engendered in the pelvis by the use of hot douches often 
renders patients WTth acute salpingitis more comfortable 

The use of the Elliott apparatus or diathermy constituted an 
improvement on the douche in bringing heat to the pelvic structures 
Both undoubtedly gave relief from pain and often hastened resolution 
in cases of tubal infection It is notew'-orthy that the Strong Memorial 
Hospital in Rochest^, w here they \vere in constant use, has abandoned 
them entirely for c™motherapy 

A host of other nm-surgical methods of treatment have been tried 
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and found \\ anting Among them I mav mention Gcllhorn’s non- 
specific protein thenpv for subacute salpingitis, iontophoresis and 
\accines The latter mil produce a positive complement fixation test 
but does not cure or impro\ c gonococcal infections 

In the treatment of non-specific ccr\ucitis, the use of a cautery is of 
the greatest \alue It cannot be too strongly emphasized that its use 
in gonococcal infections is illogical and unpardonable It is true that 
linear cautenzation m ill decrease the amount of mucopurulent discharge 
It cannot possibly destroy all the gonococci v^hich thru e between the 
areas of coagulation The danger of producing an extension of a local- 
ized infection to the tubes far out\\ eighs the possible benefits of sympto- 
matic relief No endocerxax should be cauterized while gonococci are 
demonstrable Use of the cautery’’ in secondary infections after gono- 
cocci ha\ e been eliminated is often most helpful 

For a long time wc ha\e realized that endocenncal gonococcal in- 
fections tend to die out in 6 months or less if tubal infection does not 
intenene In an effort to determine this point, Mahoney selected a 
group of sixt\'’ imprisoned prostitutes, in all of ^hom positive spreads 
and cultures could be obtained from the cer\ lx Laboratory’' determina- 
tions were made ever)^ 48 hours At the end of 40 days, all spreads 
and cultures in the entire group were negative, although no treatment 
of any kind had been given It is evident to me that in the past xve 
have credited our methods of treatment with the cure of patients 
who were, in reality, all curing themselves I firmly believe that they 
recovered, not because of our interference, but m spite of it At 
present we use no local treatment whatever, but rely on sulfapyndine 
or sulfathiazole to cure our patients 

Trextxient 

The only generally recogmzed curative methods of treatment of 
gonococcal endocervicitis and salpingitis at our disposal are 

1 The use of artificially produced fever, or better 

2 Appropnate sulfonamides given in adequate amounts 

The Kettenng hypertherm apparatus or its equivalent was the posi- 
tive method of treatment par excellence only a few years ago A high 
percentage of cures can be, and undoubtedly have been, produced by 
this method Unfortunately, hyperthermia is time-consuming, uncom- 
fortable and expensive for the patient, as well as dangerous, if not ad- 
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ministered under the constant supennsion of a carefully trained staff 
It now finds its place m the treatment of cases in which the sulfonamides 
have failed to cure Its value m the treatment of gonococcal arthritis 
IS probably as great as that of the sulfonamides In the Rochester Clinic, 
where hyperthermia was in constant use only recently, it has been 
abandoned, except for use m the sulfonamide failures In these cases 
It IS often of great value 

Sulfonamide Ticfatment 


"While excellent results were obtained by treatment Muth sulfanila- 
rmde as evidenced by reports of series of cases wnth a rate of cure \ arv- 
ing from 30 per cent to 90 per cent^ or more, the better results are 
only obtainable with patients kept under most careful supennsion in the 
hospital Fractional administration of the drug during day and night \\ ere 
necessary, and the frequent production of toxic symptoms made ade- 
quate sulfanilamide treatment a nightmare for both patient and physician 
If ambulatory treatment was attempted, it usually met Mith \ery 
unsatisf actor}'' results Fear of, or the actual development of toxic symp- 
toms, prompted the ph}'-sician to reduce the dose of sulfamlamide to the 
point of easy tolerance As a rule, panents were rather rapidly rehe\ ed 
of their clinical symptoms, gonococci could not be demonstrated by 
laboratory methods, and the case was onl)^ too often pronounced cured 
before a relapse made him or her an uncomfortable menace to society It 
IS estimated that not more than 30 per cent of ambulator'^’’ patients m ere 
cured with sulfanilamide Sulfanilamide has no longer a place in the 
treatment of gonococcal infections, except for a very limited field in 
treating cases which have not been cured b}’’ other much more potent 
preparations, 1 e , sulfapyridine or sulfathiazole 

Since sulfapyridine became available, an increasing number of en- 
thusiastic reports on its efficacy m gonococcal infections have appeared 
The fact that the drug can produce aU the toxic S}miptoms resulting 
from large doses of sulfanilamide, plus serious kidney complications, 
at first greatly decreased its sphere of usefulness 

Studies by Mahone}'' and Van Slyke of the U S Public Health 


Department, and various other clmics, have shown that sulfapyridine, if 
gn en for from 10 to\i2 days m divided doses of o 5 gram every 4 hours, 

' Ximelmann ft al ’ and DourI VJ report 94 per cent cures 

\l 
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four rimes daily (not exceeding a total daily dose of 2 grams) is not 
commonly toxic Serious toxic symptoms resulting from such doses 
are extremely rare Moreo\er, the percentage of cures arrived at by 
this treatment is almost as high as that resulting from dangerousl) 
large doses 

Patients treated in the manner )ust described must be impressed 
with the extreme importance of taking their tablets regularly at the 
hour ad\ised Neglect of this particular, courts failure While taking 
the drug in this v ay, hospitah/.ation is unnecessar)^ and there is no 
need to limit fluid intake 

During the course of treatment, \\c make it a rule to give patients 
only eight tablets at a time, enough to last for 2 days The patients 
are seen and examined at 48 hour intcra'als If toxic symptoms are en- 
countered, or if anuria, hematuria or renal pain should develop, treat- 
ment must be stopped 

Ordinarily, cases of gonococcal cndocer\ucitis under the treatment 
that w e are discussmg will show obvious improvement m from 48 to 96 
hours The purulent discharges decrease very quickly The cervnx, 
which IS usually red and swollen, rapidly assumes a normal appearance 
It is uncommon to And either posmvc spreads or cultures after 48 
hours of treatment If no improvement is evident after 5 or 6 days, 
the drug should be stopped for a few days and a change made to 
sulfathiazole The latter is administered in the same dosage as is sulfa- 
pyridme Frequently, patients appear entirely well by the end of 4 
or 5 days Even if this be the case, treatment should be conunued 
until It has been given for 10 or 12 days We have regularly insisted on 
having our patients continue for 12 days The results are usually so 
extraordinary that the physician xvho is familiar with the ordinary 
course of gonococcal infections can hardly believe the clinical evidences 
of improvement and cure 

When the dosage of sulfapyndme is kept below 2 grams per day, 
serious toxic symptoms rarely develop iMild headaches, anorexia or 
slight nausea are frequent, but do not often necessitate cuttmg 
short the treatment Blood counts and urine analyses made at each visit 
are a safeguard, although some dimes have dispensed with them with- 
out disastrous results 

Blood concentration studies are of interest for the purposes of 
making scientific studies They are not necessary for the ordinary 
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pracocal treatment of paaents With a daily total of 2 grams of sulfa- 
pyndme or sulfathiazole, ever)^ patient studied has absorbed enough 
of the drug to be effective A certam amount of vanation of the con- 
centranon of the drug has been found, but m repeated studies it has 
not been possible to find any relationship between cures and blood 
concentration when this level of drug intake has been maintained 

Toxicity 

All of us are familiar u ith the possible toxic effects that may result 
from the admmistration of sulfapyridine In treating 200 hospitalized 
males with rather large doses of sulfap\T:idine, Mahoney found that 
only 10 per cent were free of any toxic symptoms and that about 
7 per cent or 8 per cent of these cases might be rated as “severe ” In 
studymg 100 pauents who received 3 grams of sulfapyridine on the first 
day and 2 grams on the subsequent days of treatment, about 60 per cent 
showed some slight evidence of toxicity, three developed severe head- 
aches and one, severe nausea Among the milder evidences of toxiciw, 
Mahoney lists insomnia (15 cases), anorexia (15 cases) and mentions 
other S}^mptoms of relative unimportance One panent had an idio- 
syncrasy to the drug u^hich necessitated stoppmg treatment In only 
this one patient, among the 300 patients treated, was it necessaty to 
stop therapy on account of toxicity 

In treating 650 women with gonococcal infections at the New York 
City House of Detention, Nimelmann has given the usual dose of 
2 grams daily for 8 days In this series there have been a few toxic mani- 
festations, mcluding slight headache, nausea or occasional vonuong 
There have be^ no renal disturbances caused by the drug and no 
critical blood dwcrasias 

Using larger uoses of sulfapyndine (5 grams for 3 days and 3 
grams for 4 days) E D Barringer, Horountz and Strauss were obliged 
to stop treatment qn account of toxic symptoms m 12 of a group of 
100 patients so treked 

In our own limitVd experience, patients given doses of 2 grams of 
sulfapyridine per day vre often conscious of some mild sensations such 
as sleepiness, faintness, Imorexia, which do not warrant stopping therapy 
One prny^e pauent boiVht her oum sulfapyndme and did not return 
for obsen^auon She tooV 5 grams daily for 10 days before retummg 
to us cured of gonococcl| infection but suffering from violent gastro- 
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intcsunal symptoms 

Patients treated \\’ith sulf.ipyridmc commonly develop a relative 
monocytosis while the hemoglobin and red count usually show'’ only 
minor varntions It is inad\isablc to treat patients with sulfonamides 
m w'hom the hemoglobin figure is below 50 per cent It should be 
mentioned that pregnancy is not a contraindication to the use of the 
sulfonamides 

Results 01 TuruaMENT with SLLrupvRinixE 

Ordinarily, impro\ ement or apparent cure is evident in 5 or 6 days 
If a given patient is then unimproved, the use of a different drug is 
indicated The fact that a patient has been treated WTth sulfanilamide 
and not cured, only slightly decreases her chance of cure WTth sulfa- 
pyndine Many such cases have been successfully treated Rarely, patients 
may not appear cured until 2 or 3 weeks after treatment is completed 

The high standard for evidence of cure suggested by the American 
Neisserian Socien'’ requires that 

1 Spreads and cultures taken at 2 w eek mten'als shall remain con- 
secutively negative for 4 months 

2 The cen'LX must appear normal 

3 Leukorrhoea must be cured, or at the most, should amount to 
no more than a small amount of clear mucus 

For obvious reasons, the exact fulfilment of all these requirements is 
difficult or impossible to carry out faithfully in any large number of 
consecutive cases For purposes of scientific accurac)’-, I shall use the 
term “apparent cures” m quoting statistics hereafter In the different 
studies to be mennoned, careful reexaminations of patients have been 
combined wnth many repeated laboratory studies of spreads and cultures 

Apparent Cures— M^th Sulfapitudine 

1 E D Barringer, Horowntz and Strauss, 100 cases Apparent 
cures— 67 per cent Dosage— 5 grams for 3 days, 3 grams for 
4 days 

2 J F Mahoney and Van Slyke have more than 80 per cent 
of apparent cures in women, using a dose of 3 grams for i day 
and 2 grams of suLfapyndme on subsequent 7 days 

3 In the New York City House of Detention— Nimelmann in con- 
sultation wnth Mahoney and Van Slyke has treated 650 w^omen 
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MTth gonococcal infections Two grams of sulfapyridme m ere 
given daily for 8 days About So per cent of these cases are in 
the “apparently cured” group * 

There can be no doubt of the great efficacy of sulfapyridme in the 
treatment of gonococcal infections 

SULFATHIAZOLE 


Dunng the past year, numerous reports of the evtraordinary results 
achieved in the treatment of pneumonia with sulfathiazole have appeared 
in the literature The results here have been so spectacular that pnor 
to the very recent appearance of the drug on the market, but little 
Avas obtainable for investigative work in gonococcal infections * Conse- 
quently, I can only report the results of a limited number of cases 
treated under the supenusion of J F Mahoney of Staten Island, Fred 
Adair of Chicago, and myself 

In New Haven, over fifty panents with gonococcal infection have 
been treated unth sulfathiazole dunng the past 4 months by myself and 
my associates Thtrt}^ of these were women A standard dosage of 2 
grams per day (1 e , 05 gram given at 8 00 am, 12 00 m , 4 00 pm 
and 8 00 p m ) has been given every patient for 1 2 days and no longer 
All of us have noted that fewer patients complamed of to\ic s)’^mptoms 
than IS the case when sulfapyridme is prescribed Transitory'' malaise, 
mild headaches, or anorexia have been common, but in no case have 


severe toxic symptoms necessitated suspending treatment We have 
-."grams .-any urmary disturbance or blood dyscrasias In the majority 
festations, luts it has not been possible to have routine blood counts and 
There have ations performed 

critical blood \ e only been using sulfathiazole for 4 months, I can 
Using largi“apparent” results, although patients who appear cured 
grams for 4 daynfter sulfonamide treatment commonly remain cured 
to stop treatmen ummen treated showed marked chnical improvement 
100 patients so cs at the most after treatment u'as begun AJJ of them 
In our own linegative spreads or cultures Two patients did not 
sulfapyridme per darses of treatment and had to be^ re-treated Two 


as sleepiness, faintnes^nt cure, showed spermatozoa in the spreads taken 
One pri\y5^e patient ih admitted mtercourse \vith infected partners and 


r bserX atlOn She t results m 1745 <nses of gonococcal infections treated nith sulfa 

liffcrent authors see the report b> Van Sl>ke ^Yolcott and Mahcme> • 
lO US cured Ox g’onocotubb & sons the author has been supplied with sulfathiarolc /or the 

^lons since June 1940 
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both dc\ eloped \\ hic \\ e may fairly call re-infections One patient with 
acute sdpingitis was rapidly cured of her tubal disease, but some wxeks 
later de\ eloped a Birtholinitis In the remainder of our patients, dis- 
charges rapidly disappeared and spreads and cultures remain negative 
It is reasonable to belic\ c that 90 per cent or more of the group are 
cured Obtiously one must keep patients from having intercourse wath 
infected partners, or anyone else if possible This is far easier said 
than done' 

Adair*' reports that in his clinic seventy-one w'omcn have been 
treated for gonococcal infections w'lth sulfathiazolc Fifty-five of them 
were followed and of these forty-fi\c appear to be cured Five at 
least and possibly ten of his patients appear to have contracted re- 
infections w'hile under obscn'ation 

Mahoney" has treated 125 patients w'lth gonococcal infections wath 
sulfathiazolc— 105 men and 20 women None of his patients suffered 
from toxic s)’^mptoms sufficient to keep them from the activities of every 
day life It is interesting that in the male group 9 1 i per cent w^ere cured 
All twentx^ women in Mahoney’s senes rapidly yielded negative spreads 
and cultures All showed evidence of clinical cure He esumates the 
rate of cure in this group as 90 per cent or better ® 

Sulfathiazolc is less toxic than sulfapyridme and is consequently 
more easily administered The high rate of apparent cures in the rela- 
tively small number of cases reported suggests that it is apt to supplant 
sulfapyridme in the treatment of gonococcal infections 

Salpingitis 

In dealing wuth gonococcal infection, one must always remember 
that Its normal habitat is found in and under the mucosa This is true 
m mbal as well as in cervical infecaons Pyosalpinx or hydrosalpinx not 
infrequently follow^s an attack of gonorrheal salpingitis Formerly the 
tubal contents were deemed sterile in these cases More recently, Studdi- 
ford and others have shoxvn that gonococci may be cultured from pus 
tubes removed long after the initial attack 

A correct diagnosis of acute gonococcal salpingitis is usually made 
without great difficulty The history and the fact that it is almost 
invariably bilateral and usually accompanied by an obvious cenncitis, 
ordinanly make it a simple matter to come to a correct conclusion We 
have all learned that operauve interference is dangerous and unwise 
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unal acute s)^mptoins have subsided A modified Fowler’s position, hot 
douches, ice bags Muth fluids and supportive treatment used to be our 
mainstays If a pelvic abscess developed, its evacuation and drainage 
through the vaginal vault was mdicated, as it is today Subacute or 
chronic salpingitis treated with non-specific protem therapy, 
M'^hich \vas later discarded as unsatisfactory The development of dia- 
thermy enabled us to mtroduce heat mto the pelvic structures and 
proved of real value Many patients were relieved of pam more ade- 
quately than could be done even with opiates There is also good evi- 
dence that inflammation subsided, pelvic masses dimmished and reso- 
luuon took place more rapidly than under any other then-known form 
of treatment If a patient had suffered with former attacks of salpingitis, 
operauon was, and is still, often mdicated a week or more after the 
temperature returns to normal Ordinarily under such circumstances a 
supravaginal hysterectomy combmed with a bilateral removal of the 
tubes IS mdicated, if it is judged wise to operate at all The ovaries 
should not be removed if their condition warrants leavmg them in situ 
In judgmg whether to operate or not, one must consider the age of the 
paaent, her past history, her situation with regard to children, as well 
as her symptoms, unless the amount of pelvic pathology dictates the 
decision It must be remembered that while an attack of gonococcal 
salpmgitis often or even usually renders a woman sterile, such is by no 
means always the case I have seen one patient who became pregnant 
6 months after I had myself drained a large pelvic abscess which resulted 
from a gonococcal infection of the tubes When operating, one is often 
tempted to tr}'- conservatism by sparmg one tube Avhich may appear 
less affected than its mate Domg so, or performmg paraal resections of 
tubes IS nearly always a mistake We have aU had occasion to regret 
overconservatism and have rarely regretted the performance of a com- 
plete removal of both tubes when it was mdicated 

If both ovaries are removed of necessity, the patient— usually a 
young woman— may later suffer severely with symptoms of an artificial 
menopause, In these circumstances, headaches, vertigo and vasomotor 
symptoms nan often be made tolerable by the admmistranon of estro- 
gens Stilbestrol given orally m doses of i to 5 milligrams per day often 
gives e\tra»hnary relief If this produces toxic symptoms, hypodermic 
admimstratiW of other estrogens may be necessary'' Luminal given by 

Itself jpnr nnr nnrnnqpc 
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Use OF SuLrAP\RTDiNL \ND SbLF\Tin \ 70 LE iv GoNococcAL Salpixgitis 

Sulfapyndinc and sulfathia/olc arc rapidly rc\ olutionizing the treat- 
ment of all forms of gonococcal infections 1 heir exact modus opcrandi 
IS not clearly understood, but is supposed to depend partly on their 
abiliH’" to stimulate an immune reaction and partly on an ill-dcfined 
mherent action as an antiseptic Cases of acute and subacute salpingitis 
respond to treannent atith these drugs in what is often a dramatic 
manner The amount and method of cninEr them is the same as that 
just recommended for gonococcal endoccrt'icitis Our o\vn experience 
with the use of sulfathia/olc includes only six cases classified as acute 
or subacute In 2 to 3 days, and at times much sooner, after treatment 
was mitiated, pain and fever nearly or quite disappeared The relief of 
pain IS apt to be commented upon by the patient wuthin 1 2 or 24 hours 
of the institution of therapy So striking is the improvement that dia- 
thermy or opiates need not be used The tense abdomen quickly relaxes 
and the patient becomes comfortable often before one would believe 
such a thing possible 

As the patient improves, the mass felt on bimanual examination 
dimmishes and becomes less tender In one of my owm patients, who 
admitted hospitahzaaon for previous attacks, the masses diminished but 
did not entirely disappear, although symptomatic rehef W'as complete 

Van Slyke removed the tube soon after an acute attack from a 
patient W'hom he had treated woth suJfapyridine for acute salpingins 
The normal appearance of the tube was notew^orthy In another case 
m w'^hich I xvas interested, an inspecuon of the pelvis w'^as made during 
an appendectomy three xvecks after treatment wuth sulfathiazole for 
aeute salpingitis While the tubes themselves appeared normal, adhesions 
at their distal ends evidenced the accuracy of the earher diagnosis 
Evidently our decisions as to when and when not to perform salpingec- 
tomies w'lll be modified in favor of greater conservatism as we gam 
expenence in using chemotherapy 

It IS evident that old residual pathology, such as adhesions and 
malpositions which cause pain, must be dealt with surgically as formerly 

Gonococcal Vaginitis of Children 

/ 

Alfred Cohn and his associates, with xvhom I lyi\ e been connected, 
recently reported the results of their long stud^^ of this troublesome 
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disease In a large group of untreated children about 75 per cent 
recovered in 6 months or less Vaginal suppositories of estrogens, which 
have been Avidely used, were found to give apparently good chmcal 
results with smears which early became negative That these results 
are more apparent than real is shown by the fact that cultures taken 
from the infected children so treated remained positive about as long, 
and as often, as m the untreated controls Sulfapyridine given at 4 hour 
inten^als four times per day cured about 90 per cent of a series of cases 
in which It was given The dose for a child should not exceed o 03 gram 
per pound of body weight daily, and should not total more than 2 
grams per day 

As the newer drugs that we have discussed come into wider use, 
ive may confidently expect a striking decline in the incidence of 
gonococcal infections throughout the country 
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tion tcif/i The Nett. York Aendenui of 
Medicine) J he First Harvev I^cctiirc, 
“Studies on Lvmphoevtic Choriomenin- 
gitis and Poliomvclitis,” Charles Arm- 
strong, Surgeon, L S Ptihlic Health 
Service, National Institute of Health 

SECTION MEETINGS 

OcTODER I — Section of Dcriiiatolooi/ and 
Sijphdoloqi) Presentations of Cases 
S General Discussion liE\ccutlvc Ses- 
sion 

October •! — Section of Surqerif Reading of 
the minutes H Presentation of cases — a] 
An unusual case of multiple fractures 
and dislocations, D Rees Jensen Dis- 
cussion, Herbert M liergaiiiim, h] Case 
illustrating comhined traction-compres- 
sion method for treatment of blcondjlar 
fracture of the tiiia, Robert A A\ ise 
'’Discussion, Condlct W Cutler, Tr , 
c] Cases of fractures hv muscular vio- 
lence produced bv convulsions after 
irietrazol therapy for schiwiphrenin, 
Louis Carp T Discussion, Russell E 
Rlaisdell V Papers of the evening — aj 
Metacarpal-phalangeal dislocations, A\ il- 
ham Darrach, b] Convalescent care of 
the fracture patient, Robert H Ken- 
nedy H General Discussion f Executive 
Session 

OcTORER 8 Section of Neurologi/ and Psy- 
chiatry Presentation of case — A case 
of Khppel-Feil svndrome with asvm- 


holia, Prances Cottmgton (bv invita- 
tion) C Discussion, Richard Brickner 
^ Papers of the evening — a] Erroneous 
recognition (faiisse reconnaissance), 
Clarence P Olierndorf ^ Discussion, 
Nolan D C lewis, b] Some observa- 
tions on Meniere s svndrome and its 
relation to migraine and epilepsy, I\Iiles 
Atkinson *■ Discussion, Harold G 'Wolff, 
c] l^lcctric shock therapy in mental dis- 
orders S Fiigcne Barrera (bv invita- 
tion), I Kahnovvskv (bv invitation), 
M liliain A Horowitr (hv invitation) 
f Discussion, Ciarcnce O, Chenev, Karl 
M Bowman 

OcToiii R 10 — ‘Section of Pediatrics Program 
presented hv members of the Mount 
Sinai Hospitai Staff li Reading of the 
minutes ’’ Papers of the evening — Sym- 
posium on suppurative and necrosup- 
piirativc bronchopneumonia in children 
— a J Pathogenesis and pathology, Alex- 
ander Ihoinas (bv invitation), b] Clin- 
ical manifestations and complications, 
Herman Hennell, c] Roentgen features, 
Coleman D Rabin, d] Ireatment, 
George J Ginandes (bv invitation), 
cj Aerobic pulmonary abscess, Arthur 
G M Jouroff, f] Pleural complications, 
Harold Neuliof *■ General discussion 

The Sections of Ophthahnology, Medicine, 
Genito-Urinary Surgery, Otolaryngol- 
ogy, Orthopedic Surgery and Obstetrics 
and Gynecology held no meetings in 
October because of conflict m dates 
with the Graduate Fortmglit 

AFFILIATED SOCIETIES 

OcTOiiFR 4 — New York Pathological Society 
(in affiliation with The New York 
Academy of Medicine) The Middleton 
Goldsmith Lecture was delivered bv Dr 
A\ illinm Cramer on The Sex Hormones 
and the Endocrine Balance 

New York Roentgen Society Because of 
conflict m dates with the Graduate 
Fortnight, this Society held no meeting 
in October 
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Camac, Ciiahles Nicoll Baxcker 2703 
Highliind A\enue, Altaclenn, Cnlifornia 
born in Pliilatleljihiti, PennsU'nnia, jiugtist 
C, 18G8, died in California, September 27, 
1940, recened the degree of Bachelor of 
Arts from the Uni\ersitj of Pennsjhania 
in 1892 and graduated in nieditine from 
that institution in 1895, elected a Fellow 
of the Academy Decetiiher 15, 1898 and 
ser\ ed ns a member of the Committee on 
Libran from Januarj 1909 to Januan 1914 
Dr Canine was instructor of ph 3 siology 
at the Unnersity of Penns} hania in 1895, 
at Cornell Unnersity Medical College he 
was director of the labornton of clinical 
pnthologi 1899-1906, instructor of plnsicnl 
diagnosis, chief of the medical clinic, and 
lecturer in medicine 1905-1909, and professor 
of clinical medicine 1909-1910, and at the 
College of Physicians and Surgeons, Colum- 
bia Um^e^Slt^, he was assistant professor 
of clinical medicine from 1910 until his 
retirement He was emeritus professor of 
medicine at the New 1 ork Policlinic Hospi- 
tal and Medical School and at one time was 
consulting physician to the New" tork Cit\ 
Hospital, and medical director and consult- 
ing ph}sician to the Gomerneur and Belle- 
\ue Hospitals He was a member of the 
Association of American Physicians, the 
Philadelphia Academy of Natural Sciences 
and the American Association for the Ad- 
\ancement of Science 
During tiie M orld tVar, Dr Camac se^^ed 
as a medical officer in the United States Army 
reaching the grade of Lieutenant Colonel 
Dr Camac was the autlior of a number 
of articles and books on the history of 
medicine, surger\ and allied sciences 

CouRTEj,, Henri Carlton 94-27 118 Street, 
Richmond Hill, New York, born in Pal- 
ing ra, New "tork, JIni 3, 1879, died in 
Richmond Hill, October 15, 1940 recened 
the degrees of \ B and V M from ale 


Uni\ersit\, graduated in medicine from 
New "iork Uiinersiti and Belleiue Medical 
College in 1909, elected a Fellow of the 
Acadeni} April 6, 1922 

Dr Courten was director of orthopedics 
at the Jamaica Hospital, attending ortho- 
pedist to the IMary Immaculate and Luth 
eran Hospitals, consiUting orthopedist to 
tlie Flushing, Rockawa} Bench and Ei an- 
gelical Deaconess Hospitals, and director 
of orthopedic surgen at the Queens Gen- 
eral Hospital He was a Fellow of the 
American College of Surgeons, the Ameri- 
can Medical Association, and a member of 
the Qiieensboro Surgical Societi and tlie 
Count\ and State Medical Societies 

Head, Sir Henri Hartlei Court, England, 
born in London, August 4, 18G1, died in 
Reading, October 9, 1940, attended the Uni- 
Aersiti of Halle, Germnni , the German Uni- 
\ersit\ of Prague, C/echo-Sloi akia, and 
Irinit\ College, graduated m medicine from 
the Lni\ersit\ of Cambridge in 1892, elected 
an Honoran Fellow of the Academi No- 
\ ember 18, 192G 

Sir Henn became a member of the Ro^nl 
College of Surgeons in 1890 and a member 
of the RoMil College of Plnsiciuns in 1894 
Since 1900 he had been a fellow of tlie Ro^al 
College of Plnsicians 

As earh as 1889 Sir Henr^, working in 
Herings lahoraton in Prague, began his 
fundamental reports on the functions of 
the peripheral ner\es His miestigations on 
tlie cutaneous distribution of pain and ten- 
derness in iisteral disease showing that the 
segmentation of the cutaneous areas affected 
In the diftercnt iiscera corresponds with 
that belonging to tlie root ganglions of the 
spinal ner\es are known to eien medical 
student Jliese areas are now known as 
“Head’s zones ” In 1903 he made the unique 
experiment of dn iding his own left radial 
and external cutaneous nenes The obser- 
rations of the loss and restoration of sensa- 
tion which he experienced, togetlier with 
extensile subsequent iniestigations, led to a 
new" classification of sensory paths 

Sir Henn was at one time tlie editor of 
the medical publication “Brain,’ and the 
Tiithor of iiiani medical papers and seieral 
lolumes on neurologi 




SECOND SERIES FLimL \R\ 1 94 1 \ OL 1 7 , XO 2 

BULLETIN OF THE NLW YORK 
ACADEMY OF MEDICINE 

Pi-SSaSZSHSHSHSHSZSSSHSZSHSBSESESHSaSHSHSZSHSZSZSZSHSHSZSZSHSHSHSZSHSHSZSHSZSZSBJa 

CONTENTS 


Humanism ind Science 


4 la// Gregg 


Treannenr of BicfcrnI Mcnmgiris 

Hattie n Ale\aiider 

The Newer Knowledge of \'irnnm K 

M'tlhain DcWitt dndrtts 


S3 


too 


1 16 


Massne Dose Cheinotherap\ I)\ rhe Intra\ennus Drip 
Mcdiod 135 

Harold 7 houias Hymav 

Library Notes 


Recent Accessions to the Librir\ 

D '4 

Proceedings of Acadenn Meetings 

155 

Deaths of Fellows 

159 

In Alemoriam, John A Hartwell 

161 


ALTIIORS ALONE ARE RESPONSIBLE FOR OPINIONS EIXPRESSED 
IN THEIR CONTRIBLTIONS 


Published monthly by The Kecv York Academy of Medicixe 
2 East 103 Street, New York 

Entered as second-class matter Fcbruar> 3 1928 at the Post Office at New York, N” \ 
Under the Act of August 24 1912 Subscription United States Canada and Cuba $3 00 
all Other countries $4 00 a >ear Single copies oOc 



OFFICERS AND STAFF OF THE ACADEjMY 

I 941 



President 

!Malcoi m Gooimim i 


111 tT S I Coil 

Vice-Preiidenti 

I OoDLV A\oOI)RLri 

Hi n h\ C " I 

? reaturer 

BfRNARi) Sacii-^ 

A^mduiit Treamtrer 

Rodlhicx V Grace 

Itecording Sccretari/ 
Jaiils Rciiii Scott 

Gl OH( f Bahiii 

Arthur F CnAct 
Cari. ]]«( J rs 
*Maixoi'm Goodriikil 

Trustees 

SiiLiARn Khecii 

James Aiexander Milli 
Harold R Mi\shl 

A\ ALT! R L XlLES 

EicinlH Pool 

•Bernard Sachs 

R *TAMfcs Ralih Scott 
FhLDJRIC E SOMILRN 
ClIARIl sF 'JlNM\ 

Jlie President 

llie Irensurer 

Conned 

1 lie \ ice-Presidents 

1 lie 

Hie 1 rustee*' 
Itecording Sec retail 


I he Cliimnien of Stiinding Committees 
Director 

HLRBfRT B Il.CO\ 

1 ibrartan 

\RCniBALI) Mai-locu 


Lxecitfne Scrrelari/ Frecutne Setrelnri/ 

Pulihi Health lielatwiii Committee Committee on Meihral Ldiication 

B H L CoRw I^ Maiilon \siiiori) 

Dxecutne Secretary, Committee on Medical Information 



Iaco Galdston' 


Laura E Shith 

Library Coii'Hiltantit 

B W "W einblrcilr 

VrnoldC Klibs 


Leqal Conn tel 

Frank L Polk, Esq 


\lirlii E Cohn 
Euofnl F Di Bois 

EDIIORIAL BO-VRD 

TuROirE P 'Webster, Chairman 
lioiiERT F Loeb 
\rchihald Mailoch 
AIahlov Vshford, Editor 

Philip Van Incien 

Karl Vooel 


E\-offii 10 



BULLETIN OF 
THE NEW YORK ACADEMY 
OF MEDICINE 



FEBRUAR\ 1941 


HUMANISM AND SCIENCE^ 


Alax Gregg 

Director of the ifc<Itcal Science* The Rockefeller Foundation 

The Lmsly R Williavis Memorial Lecture 



^x VEXTURixG to link Humanism with Science it is my 
purpose to direct your attenuon to an attitude of mind 
which I hold to be so characteristic, so strongly remi- 
niscent of Lmsly Williams that the whole theme of my 
talk tomght is intended as a mbute to that lovable man 
It IS a perilous honor to speak of him to this audience, but happily 
I can offer in this first Lmsly Williams Lecture not merely the imml 
paragraphs, but the entire substance of the lecture m his memorv'^ I 
shall devote all of my efforts this evemng to presentmg a pomt of view 
which a scientist— especially a medical scientist might well adopt— a 
pomt of view which is rare m mankind and none too common among 
physicians, so far from common, indeed, that you will detect a certain 
nostalgic yeammg m these remarks, an optative mood, an irrepressible 
desire that we might see more of it or at least hear more of it among 
physicians This pomt of view, this philosophy, was the frame of refer- 


* Given Non ember 14 1940 at The New \ork Acadcra> of Medicine as the first lecture of the Lectures 
to the Lait>. Sixth Senes 

Tlic New York Academy of Medicine acinowledges unth gratitude the courtesy of the Columbia 
University Press in permitting the prepublication of Dr Gregg s address This essay will be pub 
lished by tlie Press in a \olume containing the «ixth senes of Lait> Lectures 
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ence for one of Linsly A^^illiams’ most precious traits I refer to his 
rare talent for combmmg sympathetically and therefore more effecnvely 
M ith a great many different kinds of people for his and their ow n good 
and the good of all of us If you knew him no illustrations are needed 
to show" how endearmg can be this talent, and if I w ere to enumerate 
the benefits he brought to this Academy of Medicine, to the standards 
of our profession in this Cit\", to the Pubhc Health of New" York, to 
the accomphshments and status of the National Tuberculosis Associa- 
tion, I should prove that this talent is important And yet, to describe 
It as endearing and important does not suffice The capacity to combine 
S}"mpathetically wnth a w"ide variety of persons is one of many metals 
lying embedded in the matrrt that I attempt to indicate by my title— 
Humanism and Science 

I offer no apolog)" for reachmg mto the past and into fields far re- 
moved apparently from modem science in order at the outset to place 
before you what I mean by the w"ord “Humanism ” A^'henever permitted 
by circumstances to enjoy the luxury of reflection, man has been draw"n 
repeatedly to thoughts about three types of relanonship his relation to 
God, his relauon to himself and his fellow s, and his relation to the w"orld 
of nature I have not time for many examples of this triad of civilized 
preoccupaaons Suffice it to note that in Europe by the late Thirteenth 
Cenrary man’s relation to God had become a preoccupanon so ela- 
borated and so dominatmg as to mimnuze, if not indeed to exclude, 
reflection upon man’s relanon to man and to the natural w"orld Intuinve 
curiosities had already been trimmed dow"n into dogmatic utterances, 
spontaneous mterest had been pmned into orthodox^" The spmtual and 
intellectual outlook of man w"as firm— in fact it w"as rigid Authority*, 
not evidence, w as the final arbiter, the term for disagreement w"as heresy 
So pow"erful had the theologians become that even reflection upon the 
phenomena of nature invited attack and perhaps persecution But such 
stagnanon of the mind and spirit did not endure forever Beginrung in 
Italy, not in the great university of Bologna but in several places and 
cumulatively, there came m the Fourteenth and Fifteenth Centuries a 
revolt agamst the theologians and the scholasacs Now" no one ever 
w"rites histones from the losers’ pomt of view"— especially w"hen the losers 
ha\ e long been the authontative element And so it never becomes part 
of the tradition or the talents of those in authority" to learn the earmarks 
by w"hich to distinguisk a powerful movement from mere sound and 
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fur)% a dangerous maelstxom from concentric froth And thus this 
growing movement in Italy flourished on the underestimation of the 
authorities 

Probably the grouung leisure and wealth of the Italian city-states 
gave greatly increased margin for contemplauon, for culavaaon of the 
mind and of the spirit Petrarch w anted Chtysolaras from Constantmople 
to teach Greek m Florence in 1396 Undoubtedly the fall of Con- 
stantinople fifty years later and the resultant deposed Byzantine scholars 
commg as emigres to the West made available the enormous w ealth of 
Greek and Roman classics and provided material for the eager young 
scholars to study and to imitate In any event a tremendous force was 
set m motion The Humanism of the Middle Ages was bom— and man 
was reestablished as the delightful object of fresh free contemplation, 
not the mere victim of theological orthodo\y and its allied political 
despotism This kind of attenoon to man was fresh and free, even if 
one cannot claim that in the full sense it was new, since the classical 
authors had been similarly interested in human nature The Italian hu- 
manists used the word hmnamtas to mean culture and happily quoted 
Protagoras the Sophist’s “Homo Mensura” “man is the measure of 
all things ” I said that Humanism \i as bom but if one recalls the literature 
of annqmty it is more appropriate to say that the humanist atatude 
was revived Mankind has always been stirred more by resurrecuon 
than by birth, and Humanism was an enthralhng resurrection In it 
reverence for the residual wisdom of the ancients blended rvith 
astonished dehght at the rediscovery here and now'’ of human values 
To use a current metaphor, a new^ yardstick w'as at hznd—hovw vieiisiira 
It w^as somethmg hke findmg that your great-grandfather’s watch keeps 
perfect time The classical authors w’’ere found to be w'^ise, witty, ap- 
posite, liberal, mellow, delectable— and all this m overwhelmmg contrast 
to the arbitrary drearmess of the theologians 

No wonder that such a delightful release of the spirit of man from 
exclusive theological preoccupations mvited literary composition m the 
vernacular The “here-and-now'” received an intoxicatmg filhp from 
antiquity, from the classics which portrayed so graciously and so ele- 
gantly the enduring identity of human nature Freedom comes so fre- 
quently from a recognition of limitations, and humanism through its 
mellow^ recogmnon of sameness in variety, produced and soil produces 
fuller consciousness and freer faculties M’hat random heirlooms we 
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receive from the past' The degree of L H D at Ovford crowns the 
curriculum of Litterae Humamores And Sir Walter Fletcher used to 
insist that our American usage of the word “Humanities” is historically 
unjustified since “the Humanities” comprised all those studies which 
w ere not “the Divinmes ” Therefore, he said, his favorite, Physiolog)’', 
manifestly should rank as one of the humanities' 

I trust this historical excursion does not desen'^e Lord Balfour’s com- 
ment on a certain type of exposition of “what we understood much 
better before it was explained ” Before proceeding further it may be 
vtII to reiterate that among the three eternal subjects of human specula- 
uon and curiosity— God, Man and Nature— Humanism has been an 
affirmation of the importance of iVIan and his values Like other “isms,” 
Humanism has presented its affirmations with some of the flavor of 
protest and revolt And hke other “isms,” Humanism has been mis- 
represented by some of its adherents and misconstrued by many of its 
opponents 

The humanist is not a V'orshipper of the past If he be retrospective 
It IS to round out his perspective His delighted and accurate familiarity 
with the Classics— whether Latin, Greek, Sanskrit or Chinese— is com- 
parable to the satisfaction an experimental physiologist talces in the 
crucial and elegant ex'periments of Haney or the wise nod of the 
clinician m reading the Hippocraoc Oath The humanist is not inter- 
ested in the past merely because it is past As the statistician likes a long 
series, not a short one, the humanist similarly likes the long accumula- 
tions from the past to illustrate the nature of man No worshipper of 
the past, he is, however, far from being a modernist Indeed the human- 
ist would prefer to be taken for almost anything but a modernist His 
particular aversion to modernism is perhaps due to his dislike of the 
pride that characterizes belief in all that is modem In this pomt I side 
with the humanists Indeed I would fam devote some effort to lay 
bare the nature and the full measure of our contemporary pride— so 
uniform and so unchallenged is it Ours is the pride of the cheering 
section not of the lonely defiant individual We are proud in a manner 
almost unknoVvn to the past The hubris of the Greek tragedy was 
H'pically the iVverv eemng pnde of the individual we scarcely com- 
prehend the fascination for the ancients of this kind of tragedy, for 
our characteristic pride is of a different sort, we glon^ in an ineffable 
certainrv’’ that b«ng modem, and all of us being modern together, we 
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are therefore insuperable Our madness is not the pride of Goliath but 
of the Gadarene herd In numbers, in numbers reassuring each other 
by dending the past, we invite the disaster promised to the chief of the 
Seven Deadly Sins To insist that the present is pregnant with perfection 
IS a sort of provincialism not in space but in time Indeed why say 
provincialism when there is still a better word— parochialism' 

In contrast with the parocitial satisfaction in all that is modern, the 
humanist insists upon the invanabilirv’- of human nature despite changing 
creeds and customs “Plus fa change, plus fa reste ” The humanist has 
this in common with the scientist— he is interested in those uniformities 
which repeat and reappear inescapably in the manifold of experience 
The humanist interests himself in values w'hich may advance without 
changing, the dogmatist, hether in science, religion, or politics, is too 
often concerned with things which change without advancing 
Though he who insists upon the sameness of human \ alues may find 
the past and its classic literature peculiarly appropriate to his theme, 
the true humanist does not exploit the Classics He does not feign 
authonty, respectability or dignity by quoting Laan or Greek, or with 
careless inaccuracy appropriate from classical tradition I wish I could 
say as much for the members of our own profession Permit me one 
example of the spunous dignity and ignorant pretension the humanist 
disdains The symbol of Aesculapius, the God of Healing, is a staff 
with one snake twisting around it The symbol of Mercury, the God 
of Gaming, Commerce, and Communications, is the Caduceus, a staff 
with two snakes symmetrically entwined The United States Public 
Health Seriuce, the University of Chicago Press, the Medical Corps of 
the United States Army, innumerable hospitals and not a few medical 
societies hold doggedly to the decorative but rather misleading emblem 
of the patron of taking chances, taking profit and carrying tidings else- 
where Granted that mercury is not without therapeutic indicauons, 
nonetheless architects and engravers. Trustees and Congressmen should 
be implored to confine the use of the Caduceus to the adornment of 
the Stock Exchanges, the Chambers of Commerce and Post Offices and 
be cured of seeing two snakes where one would better indicate the 
sober digmty of the Aesculapian tradition 

Now let us proceed to another confusion rather more subtle and 
more common Humanism is not Humanitananism To confuse Human- 
ism with Humanitananism gives to the humanists a distress apparently 
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as acute and impassioned as we afford Socialists m confusing them m ith 
Communists And perhaps rightly, for if Mords are the coinage of 
thought, no one aviII feel happy at being shortchanged Both humanist 
and humanitarian reject a too exclusive preoccupation with God the 
humanist because he is categorically opposed to too much of anythmg, 
the humamtarian because he feels the servnce of man to be the more 
cogent part of the First and Great Commandment The humanitarian 
seems to substitute the senace of man for the worship of God, the 
humanist wants balance and propomon bervveen man’s preoccupations 
with God and all man’s other mterests The humamtarians would hold 
the humanists to be heartless intellectuals, contemplative and cultivated 
but not unselfish enough The humanist, on the other hand, might find 
humamtanans offensive when they are over-zealous, Inang Babbitt’s 
rapier flashes in this allusion to the humamtarians “If it can be shown 
that there has been no vital omission in the passage from the Ser\ ice of 
God to the sennce of man one may feel safe with all the altruists, from 
the third Earl of Shaftesbury to John Denney ”* 

Again Humanism is not mysticism It is in clear distinction from 
mysticism Humamsm appreciates rather than opposes religion G R 
Elliott notes, “Theism at its worst fosters as nothing else can the proud 
imaginations of the human heart Humanism, which in one of its most 
important functions is a criucism of religion, is essenual for sound 
religious humility ”** One wonders whether it is not essenual for sound 
humihty among scientists too Humanism calmly declines to join in 
fanatic sorues of creduhty or absolute surrenders of judgment On the 
other hand the humanist is no advocate of immobihty and repression 
He IS the partisan of give and take, of suppleness of adaptation, of easy 
sorues and sure returns, of the delicacy inherent in well-modulated 
strength, as R B Perr)^ says, “of whatever influences conduce to 
freedom ” It is quite natural that Osier, the humamst, took Aequani- 
mitas as an object of his dehghted attenuon 

Humanrem possesses a quality curiously hke the homeostasis of the 
organism, fmm any excursion too far out into the extremes of dogma 
or spiritual dppousm it returns with persistent decorum to the nature 
of man as the y enter of operauons and term of reference The decorum 
of the organism is called homeostasis Humanism stands for a similar 

D S 

* imng Babbitt Definition” Wiiiiinmim and America p 3a edited b> 

Xorman Foerster Fa\rar and Rinehart Kew York 1930 

** G R Elliott, ‘ The PiSde of Jlodemitj ’ ibid p °S 



Hvviamwt and Science 


89 


decorum of the judgments and enthusiasms of the mind “Homo 
mensnra ” 

Let me quote from In ing Babbitt m Xorinan Foerster’s “Humanism 
and Amenca ” 

“x\s IS well know n, the w ord humanist w^as applied, first in the 
Italy of the Fifteenth Centun’^ and later m other European countries 
to the tjqie of scholar who was not only proficient in Greek and 
Latin but w ho at the same time inclined to prefer the humanit)^ of 
the great classical writers to wdiat seemed to him the excess of 
divinity m the mediaerals This contrast between humanity and 
di\init\'- was often concened \ery superficiallv However, the best 
of the humanists w ere not content wnth opposing a somew’hat exter- 
nal imitation of the Ciceronian or Virgillian elegance to the 
scholastic carelessness of form They actually caught a glimpse of 
the fine proportionateness of the ancients at their best They were 
thus encouraged to aim at a harmonious de\ elopment of their facul- 
ties in this w^orld rather than at another w orld felicity Each faculrv 
they held should be culuvated in due measure without one-sidedness 
or over-emphasis xvhethcr that of the ascetic or that of the specialist 
‘Nothing too much’ is indeed the central maxim of all genuine 
humanists ancient and modem 

“In a world of ever-shifting circumstance, this maxim is not 
alw ays of easy applicanon Whoever has succeeded in bndging the 
gap between the general precept and some particular emergency 
has to that extent achieved the fitting and the decorous Decorum 
IS simply the law" of measure in its more concrete aspects For every 
type of humanist decorum is in Milton’s phrase, the ‘grand master- 
piece to observe ’ ”* 

Does the role of the humanist begin to be clear^ In the avoidance 
of extremes he w"ams and protects against the preoccupations of the 
theologian and of the specialist 

Mhth the history and attributes of Humanism m mind xve can now 
define more explicitly w"hat valid relationship can obtain between Hu- 
manism and Science I may as w"ell say immediately th^t I think scientists 
are badly in need of Humanism Bounden specialists that w"e are, if we 
are not to become lost in a fog of our atomized subdivisions of knowl- 
edge w e must heed the humanist when he says to any one of us, “All 


‘ op Cit p 26 
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that you say may be true but I must weigh its vahie, for I am a man 
and man has certain hmitaaons and certain undetermined faculoes, and 
long experience shows it is inane for him to be governed by frenzied 
convicnon or fanaoc obedience ” It is scarcely a coincidence that the 
land of /i7cb7;;i77wer— specialists— IS become the land of frenzied convic- 
tion and fanatic obedience As Humanism once provided the corrective 
to a too exclusive preoccupation with divinity, it vnll be wise ere long 
to look to Humanism for a corrective to man’s too exclusive preoccu- 
pation with nature The limitations of natural science are far more real 
than apparent, and far more important than we scientific moderns sup- 
pose The limitations of a too exclusive preoccupation with science come 
down to this Science offers neither meanings nor values That is the 
defect of its quality Nothing is to be gained by complaining that science 
offers man no system of values It doesn’t pretend to We must look 
elsewhere for interpretations and meanings Not even in the pronuncia- 
mentos of most ps)mhologists are there as many abiding values for 
human beings as in great literature And even if psychologists were to 
come upon what man needs, so pitiful is their ignorance of the art of 
expression that their findings would remain untranslated for a generation 
Just as the material of different sciences shapes the language and 
determines the type of thought proper to each science, so the permanent 
concern of the humanist with what conduces to man’s freedom, to fuller 
consciousness, and a more graceful balance in living, produces a special 
power, a sort of style of mind and spint In such a sr\de the connoisseur 
and the amateur join hands a style appropriate to understanding and 
enjoying all of being human, not just to the elucidation of some part 
or function of being merely alive The humanist, using the accumulated 
experience of human beings in their variegated business of being human, 
prepares himself to answer that devastating quesuon, “What of it^” And 
in preparing us to reply to that quesuon the humanist virtually says, 
“In your capacity as a human being you cannot afford to ignore the 
residual wisdom of the best of human beings You must learn what they 
knew of the limitations and the freedoms appropriate to man ” Wc hear 
a great deal now'aclfys among psychiatrists of the “total situation,” “the 
total personality,” “the cultural matrix,” ‘ the life situation These 
crude groping phrases, these homeless neologisms seem like the outcries o 
of a disoriented spec\ hst in search of a set of values, values not merely 
for the America of lA Rineii3''t criteria for the art of being a human being 



Humaiiwn and Science 


9 I 


at any ame The most painful limitation of psychologists is their provin- 
cialism m time Their field has been tilled in their manner not a hundred 
years, but apparently they will not bother with what was true before 
they came More than most scientists, because they set out to study the 
psyche, they need to correct the absurdities and excesses of their special- 
ism Avith the perspective of the humanist 

Let me repeat. Science offers us no system of values, no canons of 
good taste Science is interested in what has logic, order, system and 
often in what has use The humanrst on the other hand, though not 
indifferent to logic, system, and order or usefulness, predominantly 
interests himself in what has value— in m hat long experience has shown 
to be the delights and satisfactions proper to mankind There is a charm- 
ing word— perhaps it is scientific slang to justify the right we have to our 
predilecDons, to our hobbies, to our enthusiasms be they never so irra- 
tional The word is ich-gerecht No humanist but would instantly wink 
M'lth understanding at icb-gerecht—'a.nA waive all defensive explanations 
Humanism concerns itself with what has value, not what has use 
Hans Zinsser, whose brilliant vitality illumined even the shadow of 
his death, expressed a restless dissatisfaction witli the limitation of Sci- 
ence Writing of course, of himself, he says 

He became, however, a profound admirer of Whitehead, 
M'ho, It seemed to him, combined— in the wide horizon of his mature 
wisdom— deep erudition of the sciences with sensitiveness to aesthetic 
values, appearing m this regard to possess some of the qualities, less 
creative but perhaps more contemporaneously sound, of a Goethe 
It was in Whitehead’s diagnosis of the sick world that R S recog- 
nized his own, less learnedly arrived at, to the effect that, with the 
rapid development of industrialism and urbanization (both conse- 
quences of the scientific control of natural forces) there x\as a 
neglect of the “aesthetic qualities of the new material environment,” 
there was a limitation of the “moral outlook” at a time when it xvas 
most needed The “moral pace of progress,” says Whitehead, “re- 
quires a greater force of direction,” but a grooved professionahsm 
(also a consequence of the headlong rush of science) has brought 
It about that “the leading intellects lack balance” and “the task of 
coordination is left to those who lack either the force or the char- 
acter to succeed in some definite career ” The corrective, therefore. 
It seemed to R S , should lie not in the checking of science, but 
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rather in catching up with it 

Tlius, MTth AVhitehead’s assistance, R S thought he understood 
the general diagnosis But that is as far as he got before he died He 
stood before the problem as he often stood at the bedside of a 
dangerously sick patient, helplessly hoping for greater physicians 
to poult a M'^ay of cure He looked to art, literature, and criticism 
as the instruments through which this might come For it seemed to 
him that what had happened was that mankind had been so busy 
planting the potatoes and corn and turmps of hfe that it had for- 
gotten to tend the gardens And now it had no gardens in the 
enjoyment of ivhich it could find the reasons for which it had 
planted the potatoes and the turmps For the arts and the spiritual 
values which they represent (and this tvas the pathology of the 
disease) had come to be regarded as trivial and not tvorthy of the 
efforts of serious men, a speculative commodity like stocks or 
postage stamps for rich collectors or a playthmg for amateurs and 
eccentric incompetents, at best, a civilized amusement or a hobby * 
A'S^here the humanist of the Fifteenth Centurj^ felt his natural inter- 
ests restricted by the confines of theological dogma, the humamst of 
the Twentieth Century finds his interests and his aesthetic needs 
neglected by science But the position of the Twentieth Century sci- 
entist IS worse still Can he derive a sense of meaning and significant 
direction from the one-sidedness of specialism^ He may have a modern- 
ist’s pride in the few trees he knows and their modem growth but tvhat 
IS to gn e him a sense of the forest, of the extent, the meaning or the 
beaut^^ of the forest^ Without some canons of taste and standards of 
loyalty to hold and cultivate in common with others, the true scientist 
feels— as some have confessed to me— a disquieting suspicion that his 
hfe taken as a whole is lacking in significance There is something miss- 
ing Ah, there comes in the idea of value' Our scientific, modem, 
objective, pracDcal view fails to note the age-old namre of man which 
if It IS modern is also ancient— age-old but timeless Would we modems 
not find in Humanism and the humanistic attitude the most stimulating 
as well as the most congemal chmate in which to develop our systems 
of 1 alues and meanings— most stimulating because of the length, breadth 
and catholicity of the humanistic tradinon reaching as it does into 
remote antiquity'-, and most congemal because free from dogmatism and 


* 'is I Remember Him b> Hans Zinsser Little, Brown and Corapanj, 1940, pp 422*423 
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mysucism— both of which, when recognized, are un^telcome to the 
scientist’s mind 

And if the scientist needs Humanism for himself, how much more 
IS to be said of the scientifically trained physician upon w hose store of 
faith, equanimity and sense of proportion and of value still others expect 
to depend^ In the Gifford Lecture of 1914 Balfour* remarks that science 
“hke common sense regards the things w hich are experienced as being 
themselves unaffected by experience ” Let us grant that is true for most 
of the clinician’s obsen‘ation of death, of suffering, of disability or 
dysfunction' To witness death is not to affect it, to obscr\e a disabihr\^ 
is not to modify it But the physician’s task is not merely to obsen^e, 
he must reason to a conclusion and proceed to treat How long does the 
patient w'hom the physician is experiencing at the bedside remain “unaf- 
fected by the experience'” For a miraculous moment comes when the 
doctor becomes the treatment And it is just there that science like a 
relay runner must pass the torch to Humanism Science, the fruit of 
man’s preoccupation wuth nature, must then give place to Humanism, 
the flow^er of man’s experience wuth man It is then that the riches of 
Humanism are needed, its w^ealth of corrective equanimity, its reflective 
philosophy of values, its insistence that the tastes of man may be of 
supreme importance to making his life w’-orth living, and his death w’’orth 
staving off 

Disease has many facets Pain, disability, and death make up the most 
obvious among them Over these three, pain, disabditv’-, and death. 
Science has won and will win yet more immeasurable victories Let no 
doubt insinuate itself that the day of Science m medicine drawls to a 
close Quite the contrary— the application of biology, of physics and 
chemistry to disease is in the ascendant But disease has other aspects— 
uncertainty, for example, or fear and shame and the distress at letting 
down one’s fellow'" men Indeed it is these human aspects of disease 
wkich are the hardest to bear, for wTich w^e physicians are most poorly 
prepared and in which scientific medicine has least to offer 

These are disturbances of a different order They are not derange- 
ments wuthin that neatly fitting boundary knowm as the human skin 
More nearly they are disturbances wuthin far wider boundaries, the 
patient’s human relationships, his social protoplasm in tvhich he feels 
himself, as it were, the nucleus, at once essential and dependent We 

Theism and Humanism The Gifford Lectures in 1914 p la6 George H Doran Company 
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take It for \\Tdely known that disease distorts relationships of organs, 
tissues and functions MUthin the body but only imaginative experience 
can convey an idea of the extent to which illness disturbs the relauon- 
ship of the sick man to his personal matrux— to his family, his friends, 
his colleagues, and not least to his image of himself in this matrix, an 
arcanum, a secret inner chamber of his being, meffably precious and 
delicate Think, for example, of the domestic tyrant stricken with heart 
disease He is totally unprepared for his sudden dependency upon his 
wife— of all people his ivife whose married name had been Alice to 
tremble at his frown And now she srmles at his helpless tantrums It is 
not his shortness of breath, it is his tumble from omnipotence which 
infuriates and exhausts him He cannot endure ceasing to dominate his 
colleagues, he cannot bear being pitied by his friends, ignored by his 
family 

Illness deranges us subjectively It disturbs the values we have groM n 
since infancy to attach to our status among other human beings Can 
such derangements of our system of values be adjusted by science only, 
tvhich admits it has naught to do with values and confines itself to 
expenences v'hich are not modified by being experienced^ The hasty 
answer would be certainly not But that is wrong Digitalis and rest in 
bed may reestablish the domesuc tyrant in full possession of his faculties 
and prerogatives But if science fails him— ah, then it would be wise to 
have a physician who is a humanist— like Linsly Williams For such a 
physician knows how people are and how to handle them Muthout 
mechanical recourse to specialism or the narrotv logic of any one s}'^stem 
of study The restless imaginative cunosity, the marvellously accurate 
observations, the stem and flawless reasoning of the scientist are glorious 
His humility in the face of his conclusions is ennobling, but he is always 
m danger of error His is a special frailty The commonest error of the 
scientist IS to assume that he is master of all the variables in his equation 
One more factor than he is aware of may be his undoing And when 
the pracutioner of medicine is only such a scientist, that elusive addi- 
tional factor may be himself— his own unnoticed effect upon the patient 

The true physician cannot remain outside the manifold of the 
e\ ents he observes, and upon this simple fact one may rest the hole 
armiment for the alliance of Medicine vnth Humanism 

For if we admit that the physician as a person enters into the rela- 
tion of doctor-to-patient, it is uncomfortable to see how meagre is the 
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cultural baggage, how callow the manners, how unexercised the imagi- 
nations and sympathies of our medical students must remain unless 
Me open to them the resources of Humanism for the enrichment of 
then- training If in the years devoted to medical and premedical educa- 
tion he has omitted all cultivaDon of tastes and all reflection upon 
ulumate values and the selection of canons of human behavior, how 
can the young physician possess a culture richer than the random 
residues of his youthful background^ Hotv can we expect such a one 
to have the spiritual valences that will enable him to combine effectively 
with patients m the bewilderment and loneliness and anxieties of illness^ 
Hans Zinsser told me in 1923 that he was looking for an assistant 
“Only two qualifications are necessary— he must have read Tnstram 
Shandy and be able to play the \ lola I can teach him all the bacteriology 
he’ll need to know'” If these \vere ever necessary for a bacteriologist 
what range of literature and arnstic skill would be appropriate in a man 
fit to deal Avith persons as well as streptococci 

To the almost unlimited resources the humanists have made available 
in literature and the other arts a certain sort of physician remains con- 
sciennously indifferent in the conviction that these records of the human 
spirit offer nothing of proper concern to the comprehension of man 
I suppose that if the temptation to enjoy humanity through the human- 
ines IS not strong there need be no inordinate lament, but it seems sad 
that even timid pleasures are foresworn in the name of duty to patients 
And the more so because some patients m ould rather be understood than 
be X-rayed, and rightly so 

Perhaps it is only because they are naturally miaginauve, penetrating, 
quick in sympathies and broad m tolerance that some persons enjoy 
the great hterature of Humanism In that case humamsnc tastes can be 
counted as the password by which we can recogmze the radiant spirits 
in our profession Or perhaps familiarity with htterae humamores really 
nurses an infant sympathy and encourages a native tolerance so that 
imagination, sympathy and tolerance can be cultivated as well as merely 
recognized In that event the study of great hterature and the fine arts 
could serx^e as an invaluable supplement to medical science in the exer- 
cise as ivell as the preparation for the practice of medicine 

Before ivc leave the minor key of lamentation let us register reo-ret 
that physicians repeat at umes the paradoxical error of some scientists— 
the utterance of dogmatic finalities, in the presence, one might add, of 
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persons disposed to belieie too readily Such men behave as though 
today’s science were definiDve and final, yet all the while they devote 
their energies to its correction and modification Science on the whole 
treats the manifold of experience as a causal series The humanist treats 
It as a sequence of perceptions The humamst then should supplement, 
not subsntute, for the scientist, since the scientist runs the risk of failing 
to obsen^e what he cannot explain in terms of cause and effect and the 
risk too of being dogmatic in his neglect of factors Avhich do not lend 
themselves to his operations and form of study 

But on the whole physicians over the course of historj^ give cause 
for robust rejoicing to the friends of Humanism Until the Nineteenth 
Centur)'' they were not indentured m long sennce to the masters of 
natural science Leomcenus, Rabelais, Linacre, Champier, and Dolet and 
Canappe were physicians intimately effective in spreading the New 
Learning and put Mediaeval Humanism enough m debt to Medicine to 
justify future borrowings in the opposite direcuon Fracastorius, who 
wrote the first descripnon of syphilis, was a professor of philosophy 
M'-ho practiced medicine and UTOte poetr}’- As August Krey observes,* 
“Pagolo, friend of Cosimo di Medici, professor of astrolog^'■ and other 
forms of mathemaacs, practiced medicine for a few friends ” ^'esallus, 
Agricola, Paracelsus, Conrad Gesner— the list is brilliant and long So 
bnlhant that this new learmng largely centering at Pavia, Padua and 
Pisa, the universities favored by Milan, Venice and Florence respec- 
tively, began to overshadow Bologna, Oxford and Pans, uhose only 
hope was to join the humanistic movement Close as u as the association 
with the classics in the earlier years, the knowledge of Greek and Latin 
IS not the essence of Humamsm, though it was the earliest vehicle for 
that New Learning Hippocrates and Galen, the scholarly tradioon of 
the Renaissance, the nomenclature of anatomy, physiolog)^, pathology 
and therapeutics, have at least anchored us physicians to the classical 
tongues From time to time we may drag anchor a bit as, ulien an 
elderly g^mecologist had the classical uarning Trnmnn von vocere 
painted upon the wall of the operating theatre, unth a translation by a 
modem colleague uLich ran instead of “Above all do no harm”— 
Primum non nocere— “The first time doesn’t make any difference ” 
Dean Briggs of Hansard is said to have remarked that although the A B 

* The Meaning of the Humanities Essay of August Krej on Histor\ of the Humanities p 68 
(Princeton Unuersitj Press) 
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degree no longer assured a familiarity with Greek and Latin, the degree 
of B S M as a guarantee of their ignorance 

The essence, purpose and effect of Humanism in the Fourteenth and 
Fifteenth Centuries was to liberate the spirit of man from the despotism 
of theological and political orthodo\y by focussing attention upon man 
as the measure and frame of reference for all thmgs Humanism in any 
centur\^ has freed the faculties, widened the consciousness, reafiirmed 
the digmt\^ and refreshed the gusty honesty of being human through 
clear-eyed acceptance of man’s limitations and a happy insistence upon 
his potentialities 

It did more With aboundmg grace. Humanism taught men to write 
again m the vernacular— a lesson sadly needed by medical waters of 
today If we learned no more from the humanists than how to write 
English the linkage of Humanism and Science would be a godsend 
With a public eager to understand more of science, the newspapers, 
despairing of the usual capacities of scientists to match the clearness of 
their understanding with the clarity of their expression, have begun to 
create a most valuable set of men called science waters Since in 
democracies the support of research depends upon popular understand- 
mg of the nature of scientific \vork, scientists owe a great debt to these 
science writers They have a delight in the use of clear, simple language 
and a realization of the potenualmes of the here-and-now that reminds 
one of the mediaeval humanists, and hke the humamsts they have a 
feeling for the meaning and value of what they descnbe 

Meanwhile good watmg in our professional journals is pitifully rare 
Discarmnating use of adverbs and adjecuves is no mere hterary embel- 
lishment It IS essential to the accurate and unambiguous recording of 
precise or complicated relauonships Where the order of events has 
meamng, excellence m narranve is no mere tack James’ Chapter on 
Habit and Osier’s Textbook of Medicine are professional hterature, it 
IS true, but they transcend the usual boundaaes of techmcal uniting by 
virtue of their style And who will deny Osier’s freely acknowledged 
debt to the classical tradition of Humanism’ ^ 

Somewhat as the science of staasocs has developed a language to 
deal uith series or classes of events in distmcnon to smgle eventy so 
Humanism has developed a style of watmg appropaate to express pro- 
portion and balance so necessary to the scientist who wishes to express 
his orderly comprehension, his power to put together agam the frag- 



98 


THE BULLETIN 


ments he has obtained by analysis Clear, vivid, enduring records of 
thought and feeJing, of obsen’^aaon and inference come from a mind 
not too much enslaved to analysis or to seeing all phenomena in terms 
of causation Even the act of obsen'^aaon may be disturbed by too much 
causal reasoning or too much familiarity \vith authoritauve dicta Wood 
Jones told me that for some twenty years the premedical students at 
the University of Adelaide had dissected the frog VTth the use of 
Huxley’s manual Now Huxley’s manual was written for the dissection 
of Rat/a teinporaria, the English frog But the students Avere actually dis- 
secnng a frog anatonucally different, Ra7;a austraheiisis In all that time 
only a scant dozen students had noted the differences between the frog 
they dissected and the frog in the textbook, and among the elite of those 
w^ho noted that the frog was not just like the textbook not one student 
but concluded that his frog was wrong 

I trust this excursion into the need for better vnting by scientists 
and perhaps especially by medical scientists vail not seem unjusnfiably 
remote from our consideration of the offerings of Humanism For it is 
in his traditional economy and elegance of expression as well as his 
insistence upon balance and proportion that the humanist can serve 
as an ally if not a paragon The scientist’s lens to obsen^e is bright let 
not his mirror to reveal go unpolished' 

I draw to a close The limitation of science is that (quite honestly) 
It does not furmsh us with tastes, significances, values, and meanings, 
though It provides us with an ever increasing diversity of what is inter- 
esting and useful The attenuon of the humanist has for fiv? hundred 
years and more been fixed upon tastes, values and meanings— the limita- 
nons and the freedoms of being human Therefore, as may already be 
suspected, Humamsm offers much to Science, especially in medicine 
where on occasion the physician will find a still imperfect science sadly 
inadequate to his panent’s need For in illness, fear, anxiety, shame, and 
uncertainty call for understanding, sympathy and imagination, courage 
and compamonship, all among the Golden Treasury of Humanism In 
the cultivation of these v^e must not rely merely on fortuitous circum- 
stance physicians should resort to the treasure houses of literature 
and the arts, to the humamst and his familiarity with those values v Inch 
are permanent for man 

As Humamsm in the Fifteenth Century freed man from an extreme 
preoccupation vuth the exultations and the threats of the theologians. 
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It could serve now m the Twentieth Centurj'^ to counterbalance the 
exultations and the threats of the specialists— whether they be mathema- 
ticians, physicists, biologists or psychologists No, Humamsm wdl still 
protest against exclusive preoccupations, against the hmited horizon of 
dogma and finality And therefore it desen’^es attention because it en- 
courages mdependence, originahty, honesty and a graceful proporaon- 
ateness in understandmg man 

I should feel gratified if during this hour you have been at times 
reminded of Linsly Williams For in the best tradmon of the humanist 
he had alertness to mankind, vitahty of feehng, and a natural decorum 
As a physician he had a clear-eyed but sympathetic recognition of the 
limitauons of his patients and his friends and yet he knew hov to en- 
courage their potennahties and help them realize their hopes He \\ as a 
culuvated gentleman nhose intellectual and esthetic tastes and beauti- 
fully balanced sympathies reached o\er a wide and delightful range 
Far beyond most men he was a humanist capable of combming effec- 
tively -with many kinds of persons to their advantage and dehght, and 
to the welfare of us all 
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TREATMENT OF BACTERIAL iMENINGITIS" 

Hattie E Alexander 

A<;«:ocnte m Pediatric*; Babies 



PiSHSESESHSESZaNY logical treatment of bacterial meningins must be 
approached from two fundamental angles, chemothera- 
peutic and immunological Evidence for the importance 
of the role of inhibition by chemotherapy is entirely 
jS convincing The part played by immune bodies, either 
passn ely induced by serum treatment, or following spontaneous pro- 
duction as a result of the active infection, has in general been overlooked 
due to the natural supplanting of older methods by new and simpler 
ones During the period of rapid progress in chemotherapy there has 
been a corresponding ad\ ance in methods of annbody production due 
to the chemical approach, and accurate quantitaave analysis of the 
amount present in a given serum, thus putDng this type of therapy on 
a firmer quantitative basis 

In an effort to gam an objective approach we must first refer to 
experimental evidence on the status of these two mechanisms Here 
individual varieties of menmgitis must be considered separately, but 
before doing so it will simplify the discussion to list those under con- 
sideration Haemophilus influenzae, pneumococcus and meningococcus 
They mil be discussed together as an immunological group for they 
possess a similar pattern of chemical components actmg as antigens, 
mducmg chemical reactions m the body Without going into details, 
this similarity may be described by stating that each of the organisms 
of this immunological group is surrounded by a capsule containing a 
specific carbohydrate, and in the course of metabolism this specific 
substance is excreted into the surrounding medium This pomt deser\’’es 
emphasis here for it is on this evidence that a single general plan of 
treatment combining drug and antibody is advocated for all three forms 
of meningios 

Since the pneumisj^coccus has been the most thoroughly studied of 
this group, the experimental evidence will be drawn mostly from this 

* Read October 17 1940 in th\ Graduate Fortnight of Tlie New \orh Academj of Medicine 
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field It has been shown that the capsular substance is the important 
element of the orgamsms, upon which their specificity and power to 
invade the human body depend It is therefore logical that an effective 
therapy must be able to influence this mechanism Since these organisms 
excrete this substance mto any surrounding substrate in which they are 
multiplying, it is understood that the free carbohydrate must first 
be neutralized before the same substance in the capsule of the organisms 
can be attacked The amount of free specific carbohydrate present m 
spmal flmd and blood of patients with pneumococcus memngitis is an 
index to the; severity of the infection It is also an mdex to the amount 
of ana-carbohydrate anabody necessary for its neuaahzaaon and re- 
covery from such an infecaon When the infecaon is of average seventy 
and the biology of the orgamsms is mterfered with and growth mhibited 
by chemotherapy, the natural anabody response takes care of this situa- 
aon It has been shown that in pneumoma the rise in ana-carbohydrate 
anabody in the blood correlates with crisis, whether it is spontaneous 
or mduced In drug treated paaents and animals there is no evidence 
that anabody producaon is influenced m any way There is a correla- 
tion between recovery and anabody producaon )ust as in the spon- 
taneous process The types of pneumoma which respond best to drug 
therapy also have the best anabody response Free anabody produced 
by the infecaon can be detected earlier m the course of the disease 
when the paaent is aeated with drug than durmg spontaneous recovery, 
because there is producaon of less anagen or specific carbohydrate 
which It must neutralize It would seem then that m recovery from 
pneumococcus infecaons, whether spontaneously, as the result of drug 
therapy, serum therapy, or a combmaaon of these, antibody response 
is an essenaal part of the picture 

This vmrk has demonstrated how the amount of anabody essential 
for recovery may differ with the severity of the disease and why a 
quantitaave approach is necessary You are all familiar with the great 
advance in immunological chemistry represented by an exact chermcal 
niethod of quantitaave analysis of the anabody m serum, whereby the 
amount of immune substance may be accurately determined and ex- 
pressed in imlhgrams of immune mtrogen per cc Analysis by this 
method parallels analysis by mouse protecaon methods indicaong that 
It IS the anti-carbohydrate antibody which is the protecave one This 
chemical determination eliminates the inaccuracies of the mouse protec- 
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non tests After a given original dose, the adequacy may be tested by 
objecnve means, either by the Francis skin test, or by testing the patient’s 
serum directly for presence of free anti-carbohydrate annbody It is 
only under such a regime that serum therapy can be evaluated either 
alone or in combination with drugs 

The other outstanding advance in this branch of immunolog)'’ which 
has clinical applicaoon is producoon of therapeutic rabbit sera and the 
demonstranon of their superiority over horse sera 

All evidence indicates that the biology of H influenzae and menin- 
gococcus IS similar to that of the pneumococcus The parallehsm is so 
great that there is every reason to assume that the role of the specific 
substance in the capsule is identical with that in the pneumococcus 
m influencmg the seventy of infection and in the formaaon of anti- 
body spontaneously m pauents and m production of antisera for passive 
immunization The direct evidence on this pomt, while limited, indicates 
that the anti-carbohydrate antibody is the protective antibody in both 
anti-meningococcus and anti-H influenzae serum The quantitative 
analysis methods originally developed for anti-pneumococcus rabbit 
serum have been applied with success to H influenzae rabbit serum by 
Michael Heidelberger The methods used originally by Squibb’s for 
purifying and concentrating the globulin fraction of anti-pneumococcus 
rabbit serum have likewise been applicable to H influenzae antisera 
Evidence suggests that free antibody in the serum of patients treated 
with H influenzae antiserum is a valuable mdex to the adequacy of 
anubody for an mdividual instance Rough quanatauve tests on the 
amount of specific capsular substance free in the spinal fluid of menin- 
gococcus meningitis patients are of definite prognostic value 

First, I should like to discuss the treatment of meningitis due to H 
influenzae, for it is in this field that we have denved most of our climcal 
and laborator)’’ experience which is responsible for the formulation of 
a general plan of therapy apphcable to the other two varieties belongmg 
to this immunological group, that is, pneumococcus and menmgococcus 
The spontaneous mortahty of H influenzae menmgitis varies from 90 
to 100 per cent, dependmg upon the age distnbution of the group 
anal'v'^ed In patients less than 2 years of age the mortality approaches 
100 per cent Our own experience, prior to the use of the treatment 
to be descnbed, showed no recoveries in thirty-eight patients, twenty 
of \\ horn had been treated with horse serum and complement 
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While the results of horse serum separately and in combinauon 
with drug therapy have altered the mortahty significantly, the per cent 
of recoveries is still small The best results reported in small groups 
showed a mortality of 67 per cent while large groups show a less 
favorable prognosis under the same therapy 

There have been a number of reports of smgle recoveries under 
drug therapy alone One paper collected the results of eighteen cases 
treated with sulfapyndme alone with five recoveries, a mortality of 
72 per cent Only three of the recovered patients were under 6 years 
of age In eighty-two patients treated by sulfanilamide, there was a 
mortality of 88 per cent In thirty of these, serum was used in addition 
and four of these recovered WTiile experience shows there is more 
inaccurate bactenology on this orgamsm than any other, it is clear 
that recoveries do occur when drugs alone, both sulfanilamide and 
sulfapyndme, are used This evidence supported by the demonstration 
of inhibition of this organism by all three drugs in common use, both 
in vitro and in vivo, warrants the use of drug therapy for its mhibiting 
effect The selecuon of the best drug is difficult at the present time on 
the basis of objective evidence Our own very hmited results with all 
thiee drugs in mouse protection tests fail to show any significant dif- 
ference Verbal reports from one institution indicate supenonty of 
sulfathiazole and from another that results of mouse protection tests 
with all the drugs were so discouragmg that that form of therapy has 
been discontmued m influenza memngitis Their climcal results at that 
time were in the same direction Our own chmcal experience fails to 
show a difference between sulfanilamide and sulfapyndine (sulfathiazole 
has been used in two patients, only one of whom recovered) Until 
the question of permeabihty of the memnges for sulfathiazole has been 
more thoroughly invesugated, this drug should not be used in 
meningitis 

According to current views, antibody would seem to be an essential 
part of the recover)’' mechamsm, whether it be manufactured by the 
patient as the result of the infection m the presence of drug therapy 
or M’hether antibody is introduced by serum therapy In the present 
state of our knowledge derived from clmical experience and the ad- 
vances in immunology, one must conclude that a combmaaon of ana- 
body and drug therapy should yield the best results m this disease 

Experience XMth the method to be described is soil too limited to 
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be evaluated m ith accuracy Howe\ er, the results of its use in se\ eral 
institutions have been so encouraging that a detailed description seems 
warranted 

^^^e have attempted to apply the fundamental principles discussed 
under recover)'- from pneumococcus infections to the therapy of influ- 
enza meningitis The foundation which made possible the transfer of 
these principles was laid b)'- Pittman While there is no direct evidence 
on this point all evidence indicates that the ability of this organism to 
mvade is hnked closel)'- to the production of free specific carbohydrate 

Our interest first centered around the production of rabbit serum 
in 1937, since our evperience tvith horse serum alone had been ver)'- 
discouraging All the knowledge of the biology and chemical structure 
of the pneumococcus has been utilized in the producaon of rabbit 
anti-influenza antibody Heidelberger’s quantitative chemical analy- 
sis of the amount of antibod)'^ produced under various circumstances 
UTth different t)q)es of vaccme has enabled us to increase the antibody 
tenfold over early lots and to put the dosage on a quantitative basis 
The dosage of the first patients treated prior to the above work was 
based on volume of the serum tested by only relauve methods, as was 
all serum therapy m the past Sulfanilanude was the most thoroughly 
understood drug at the time and this was combined with the rather 
\\'eak serum used on a volume basis Smce the first three consecutive 
patients treated b}'- this method recovered and smce subsequent experi- 
ence shoived the total amount of serum used on the first three to contain 
less than 100 milhgrams of anubody nitrogen per patient, this amount 
of antibody in concentrated form has been considered as probably a 
sufficient total dose for the average case 

On the assumption that a given quantity of antibody would be 
more effective if utilized mainl)'- agamst the carboh)'-drate in the capsule 
of the orgamsm, an attempt was made to speed up the urinar)'^ excretion 
of the free carbohydrate present m the bod)'- by intravenous fluids con- 
tainmg sulfamlamide prior to the adnunistration of serum In this wa)^ 
inhibition of the organisms by chemotherap)'' should prevent the hbera- 
aon of large amounts of free carbohydrate into the blood and spinal 
fluid This method of control of the amount of specific carbohydrate 
present is important m the cases of average severity of a duration of 2 to 
3 days or longer, and in the fulminating types in which no drug therapy 
has been used The bod)* under these circumstances theoretically con- 
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tains large quantmes of free specific carbohydrate In addition to the 
most efficient use of a given amount of antibody this speeding up excre- 
tion of free specific carbohydrate should prevent the violent reactions of 
the very severe forms of meningitis when a large quantity of antibody 
is given at one time It has been assumed that such reactions are probably 
the result of the sudden uniting of large quantities of antigen and anti- 
body Death was frequently the result 

Since the prognosis in any form of therapy depends upon the dura- 
uon of the disease prior to its administration, a brief description of the 
most rapid effective means of accurate diagnosis of H influenzae will 
be given When Gram-negative rods or even when pleomorphic diplo- 
cocci, suggesting morphology of pneumococcus or meningococcus, are 
seen on direct smear, the possibihty of H influenzae should be enter- 
tained "When confusion does arise, it is due to poor Gram stains and 
lack of familiarity with the great variation in form of this organism The 
presence of this organism may be definitely established within a few 
minutes when type specific rabbit diagnostic antisera are used for 
detecting capsular swelling of the orgamsms The procedure is identical 
with that used for typing pneumococcus by the Neufeld method Unless 
capsular swelling of the organisms is produced by type b diagnostic 
serum, there is no rationale for using any of the sera available, for they 
are acave only against this type Fortunately, almost all cases of 
influenzal meningitis in children are due to type b Diagnostic typing 
sera are available commercially from E R Squibb & Sons If no organ- 
isms are present on direct smear, i cc of the purulent spmal flmd is 
planted in 1 o cc of Levinthal broth in a small flask The size of surface 
in contact with the air is important This is the ideal method for detecting 
very small numbers of H influenzae Until a defimte eaology is estab- 
lished, sulfanilamide is given alone When the H influenzae is shown 
to be t)pe b the following treatment is carried out As soon as a con- 
tinuous intravenous drip is set up, o i gram per kilogram of suLfamlamide 
IS given by mfusion After this, o i gram per kilogram is given through 
a continuous intravenous drip over a 4-hour penod m 40 cc of Ranger’s 
or saline, per kilogram Followmg a 3-hour penod of forced fluids, 
provided sensitivity tests are negative, rabbit antiserum in an amount 
containing 25 milligrams of antibody mtrogen is given intrathecally 
Additional antibody is then added to the contmuous drip for intravenous 
administration— 50 milligrams of annbody nitrogen for a case of averao-e 
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Reco\erccl Grouji — Serum and Sulfanilamide 




PrcMOus Duration 
of Illness 




Blood 

Culture 

1 

Time to Stenlize 
Spinal Fluid 

Name 

Age 

1 

Drug Used 

IV 

cc 

I T 
cc 

Mgm 

Total 

G M 

10 mo 

•l (la\s 

I ■\\eek 

165 

67 

<100 

0 

1 72 hours 

lAI M 

3 \ r 

1 

24 liotirs 

11 <ln\s 

180 

8 

<100 

0 

48 liours 

U 

15 mo 

2-6 (]a^s 

1 ueek 

140 

85 1 

<100 

+ 

24 liours 

U S 

5 \ r 

2 fljns 

2 weeks 

0 

15 

<10 

0 

24 hours 

K D 

2 \r 

1 

24 Iiours 

1 

23 s 

20 

20 

ISO 

+ 

1 21 hours 

A C 

10 mo 

5 (In^s — P 

1 week 

15 

5 

100 

0 

21 hours 

F T 

2 Ar 1 

48 hours 

8 thus 

15 

5 

100 

+ 

21 hours 

) r 

23 mo I 

48 lioiirs 

19 thus 

29 

10 

195 

+ 

(1 thus 

C H B * 


1 







1 G * 


1 

1 







\ P* 







1 



* Complete reco%erj of these patients treated at other institutions has been reported but details of 
course haNe not ^et been recened 


First, I should like to present the significant details of the eleven 
pauents m ho recovered following treatment with serum and sulfanila- 
mide (Table I) The first four patients were treated with unconcen- 
trated serum \vhich evplains the large volume of serum used The other 
seven n ere treated with concentrated antibody solution produced and 
anah^ed chemically by E R Squibb’s according to the methods which 
M e have "w orked our with Heidelberger This product is now avail- 
able commercially In five patients, the total estimated dose was given at 
one time ^^lth rapid and complete clearing of the meningitis In one, 
small doses m ere given at 24-hour intervals through an error in calcula- 
tion and the process was more prolonged, requiring 6 days for complete 
sterilization 

Table II shov s the group who recovered following treatment with 
sulfapyridine and serum and also the group treated with serum alone 
or a small amount of combinations of drugs The two patients who were 
treated with sulfapyndme and serum are of interest in demonstrating 
the inhibitor^'^ action of this drug alone for periods of 10 days or over 
The clinical condition of these two patients was remarkably good 
considering the duration of the meningitis, so that the demonstration 
of organisms with ease on direct stained smears was a great surprise 
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Tabli; II 


Reco\ered Group— Serum and Sidfnp\ ridine 




Prc> lou*; Duration 
of Illness 

Drug Used 

■■ 


\ 

Blood 

Culture 

Time to Stcnlire 
Spinal Fluid 

"Name 

Age 

IV 

cc 

J T 
cc 

Mgm 

Total 

E A 

11 mo 

2yo eeks S 

and P 

P alone 3 
(la\s and 
then 18 
dn\s 

285 

00 

1 200 

+ 

1 

72 hours 

A 7 

5 

10 dn^s 

P 2 weeks 

200 

0 

100 

0 

18 liours 


Aliscell ineous Group uith Serum lllernI)^ 


KP 

4 

18 hours 

\o dnifr 

2G 

0 

125 

+ 

86 hours 

MB* 

5 \r 

34 liours 10 cc 

8 5% pron 

30 gT 1 

S sX T 48 
liours 

200 

0 

120 

0 

24 hours 

It G 

3 ^ r 

■1 dais P and 
stopped 

P 4 da\s 
and S G 
da\s 

’0 

0 

1 15 

0 

24 liours 

EiAI* 

2i/o \r 

2+ hours 

S 2 dn\s, 
P 2 doses 
r 8 dn\s 

25 

j 

150 

1 

+ 

21 liours 


S — Sulfanilamide P — Sulfapj ridine, T — Sulfathiazolc 
* All dniR discontinued because of leukopenia 


The organisms were well encapsulated The first patient was treated 
with sulfapyridine alone in large doses parenterally for three days in 
Babies Hospital without mfluencing the picture Both recovered 
promptly on addition of serum therapy The miscellaneous group is 
of great interest in that the first three had only intravenous therapy 
In nvo of these, antibody Avas demonstrated in the spinal fluid The 
first had no drug therapy, the second had drugs for 48 hours only 
and the third had no drug for a 24-hour period after the first tAvo 
days, folloAvmg which sulfathiazolc Avas given in such doses that only 
minute amounts could be detected in the spinal fluid Three of these 
patients Avere treated Avith Sqmbb’s concentrated antibody 

Table III lists the same data for the eleven fatal cases These have 
been dmded into three groups In five, serum therapy has been gmded 
by presence of free antibody in the patient’s serum (sulfapyndine has 
been used AAuth serum m four of the fii^e) In three of these the spmal 
fluid has become sterile, the chemistr)'^ has improved and the tempera- 
ture became significantly Ioaa er aa hen a neutropenia developed follow- 
ing Avhich an exacerbation occurred Aiith a rapid dovmhill course 
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treatment alone, I believe serum should be combined with chemo- 
therapy All the theoretical evidence which I have outhned indicates 
that the latter treatment should materially improve the prognosis 
Experimental work indicates that the combmaaon of serum and drug 
in mice is more effective than the sum of the two separate effects would 
lead one to ex-pect, and suggests a sjmergistic effect This is logical 
smce the inhibitor}’^ mechamsm of the drug should enable smaller quan- 
tmes of the antibody to be effective The chmcal experience with this 
type of treatment, combined drug and antibody, is snll hmited This 
fact IS definite, however On the whole when the patient does recover 
under drug therapy alone, the course of the disease is more prolonged 
and there is greater tendency to exacerbations than w^hen serum and 
drug are used m combination 

The method of combined treatment Avith type-specific rabbit serum 
and sulfapyridine which we recommend is essentially the same as that 
used in H mfluenzae memngitis One-tenth gram (o i gram) of sodium 
sulfapyridine per kilogram m 15 cc per kilogram of sahne or Ringer’s 
IS introduced intravenously as soon as the menmgias is recognized to 
be pneumococcus which should be wnthin a 20 minute period after the 
fluid reaches the laboratory in the great majority of cases For, except 
in the rare extremely early case, the orgamsms are eas)'- to find on 
direct stained smear, their morphology is qmte characteristic and typmg 
may be performed by the Neufeld method duectly from the spinal 
fluid During the next 4-hour penod one aims to introduce intravenously 
40 cc of fluid per kilogram body weight One per cent sodium sulfa- 
pyndine in a quantity sufiicient to give o 1 gram per kilogram of the 
drug forms a varying portion of this volume depending upon the 
weight of the patient and the remamder is made up by salme or Ringer’s 
solution Here, too, it is hoped that the free specific carbohydrate wall 
be excreted durmg this period by the forcmg of fluids The serum is 
adrmnistered m diluted form over a 2-hour period just as described for 
H influenzae meningitis In a paaent wath infection of average seventy’- 
It IS advisable to start wath 100,000 units or 100 milhgrams of immune 
nitrogen of rabbit type-specific ana-pneumococcus serum The ade- 
quacy of such a dose may be detected by the method described pre- 
viously, w^hich tests for the presence of free ana-carbohydrate antibody 
m the paaent’s serum by the Neufeld reacaon If free anabody cannot 
be demonstrated, addiaonal anabody is indicated immediately In 
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obviously severe infections, until more etidence is obtamed on this 
point, 200,000 umts are indicated Our ' experience Mith influenza 
meningitis and the knowledge of the specificity of sulfapyndme for 
pneumococcus leads us to try the intravenous route alone for serum 
treatment for the first 24 to 36 hours, unless the spinal fluid shows 
a decrease in sugar and increase m cell count Under such circum- 
stances spinal dramage is performed at 8-hour intervals for this period, 
hopmg that changes in pressure relationships may mcrease permeabihty 
of the meninges for the antibody from the blood Daily exarmnation 
of the patient’s serum for free antibody and the chemistry and cultures 
of the spinal fluid guide one in further serum therapy just as in in- 
fluenza memngius Intravenous drug is continued for at least the first 
24 hours After admmistraaon of o 2 gram per kilogram of the drug 
during the first 4 hours, a dose of o i gram per kilogram is used dunng 
the remaining 20 hours Folio wmg this, the oral route is used if condition 
of the patient permits and o i gram per kilogram is used for each 24- 
hour penod through one week after the spmal fluid has become normal 
If the memngeal reacuon is poor so that the first spmal fluid specimen 
on durect smear has the appearance of a culture of pneumococci with 
few pus cells, one intrathecal dose of 50,000 umts is given m addition 
to the intravenous serum If the criteria previously descnbed for de- 
termining an excess of antibody are present 24 hours later, no further 
serum is given by any route 

Meningococcus AIeningitis 

The comparison of the efficacy of drug and serum alone in memngo- 
coccus meningitis is very difficult at the present time The sporadic 
form of the disease varies so greatly m virulence that only an epidermc 
would sen^e as a proper background for evaluation of the efficiency 
of each one of these forms of therapy Under such cucumstances 
alternate case selection on a large scale would anstver the quesuon 
However, so far as present evidence goes, there is general agreement 
that sulfanilamide alone is equal to or superior to serum therapy In 
mice, menmgococci are suscepuble to both drugs when used alone 
but sulfapyndme is effective m lower concentration than sulfanilamide 

It has just been during the last fi\ e years that an attempt has been 
made to put serum therapy on a quantitative basis The agglutmin oter 
method for anah^img the strength of a gi\ en serum has been shou n to 


I I 4 


THE BULLETIX 


be ver)' inadequate the production of a rabbit annserum of high 

anu-carbohydrate antibody content anal^’zed by chemical methods 
and used in the manner described for the other tuo forms of men- 
ingitis, the mortaht}^ figures previously reported for serum therapy 
should be improved 

Unless an epidemic occurs there is everj’^ reason to expect the m i- 
jority of patients to respond to sulfanilamide alone For this reason, 
at the present time it seems advisable to start all pauents on sulfanila- 
mide first by a large infusion contammg o i gram per kilogram After 
this, o 1 gram per kilogram is given through continuous intravenous drip 
over a 4-hour period in about 40 cc per kilogram of Ringer’s or saline 
solution The admimstration of the drug is contmued by intravenous drip 
or by subcutaneous route through the first 24 hours by giving o 1 gram per 
kilogram for the remainmg 20 hours The subsequent administration of 
o I gram per kilogram per day, divided into 6 doses at 4-hour mten als, is 
continued for one week after the first sterile spinal fluid is obtained 
The diffusion of the drug into the meninges is so eflicient that in- 
trathecal treatment is unnecessar)^ However, daily lumbar punctures 
are recommended in order to follow the spinal fluid cell count and 
chemistT}'’ in order to be guided by more ob)ective evidence than the 
pauent’s chnical condition Experimentally drug-resistant strains are en- 
countered frequently If the criteria, discussed previously, fail to demon- 
strate marked evidence of improvement 48 hours after start of chemo- 
therapy, serum m a diluted form should be given over a 2 to 3-hour period 
by a continuous intravenous dnp Eistimation of the total amount of 
antibody necessar}’^ is difficult to assess, for experience with the use of 
serum has been gamed when a purely volume basis was used iMouse 
protection tests now used by the National Institute of Health permit the 
use of units In severe forms 100,000 units should be used The examina- 
tion for evidence of free antibody in the patient’s serum may be applied 
following the serum admimstration to detemune whether a sufficient 
dose has been given In the present state of our knowledge serum is not 
indicated by intrathecal route, unless objective signs of improvement 
fail to occur 24 hours later 

If the patient reWesents the fulminatmg type, serum therapy seems 
indicated after a 4-npur period of drug therapy and forcing of fluids 

The qualitative pWipmn test on the cleared spinal fluid sensed as 
a valuable prognostic Vid in a group of serum treated patients during 
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Table IV 

THE RESULTS WIIH VARIETY OF DRUG COMBINATIONS AND SERUM 
ANALYSIS OF 26 PATIENTS TREATED MITH RABBIT SERUM 



Uecoi ered 

Fatal 

Total 

Treatetl with Sulfanilamide 

11 

•1 

15 

Treated with Sulfapjnthne 

2 

1 

■1 

6 

No drug 

1 


1 

Sulfandaniide and Sulfatliiazole — 18 hours 

1 


1 

Sulfanilamide and Sulfapj ridine 

1 


1 

Sulfanilamide — 2 da^s, Sulfathiarole — 8 dn\s 

1 


1 

Sulfathiar^le 


1 

1 

1 otnl 

17 or G5% 

9 or 36% 

26 


an outbreak m Balumore in 1936 Perhaps this may be of value in 
selecang the patients on whom serum therapy is indicated m addition 
to drug therapy 

The results of combmed treatment m humans is too limited to 
warrant companson with groups treated by drug alone In addmon, 
until quite recently, the national standards of potency, based on ag- 
glutmation tests, prevented a quantitative approach to this type of 
treatment There is general agreement that both anutoxin and anti- 
bactenal serum aid in decreasing toxicity Mouse expenmentation 
shows very consistent results with this type of treatment When either 
sulfamlamide or sulfapyndine is combmed with serum therapy, the 
protecnon is greater than the effects of the sum of the two 

Summary 

It has been shown that m the present state of our knowledge a 
combmation of anabody and chemotherapy offers the best prognosis 
m both H influenzae and pneumococcus memngitis In memngococcus 
meningitis the marked suscepubihty of the organism m sporadic cases to 
both sulfanilaimde and sulfapyndme warrants a tnal penod with druo- 
alone However, in fulmmatmg types of the disease and severe forms 
in mfants intravenous serum is mdicated after a 4-hour penod of drag 
administration 
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THE NEWER KNOWLEDGE OF VITAMIN K* 
WiLLUM DeAVitt Andrus 

A’^sociate Professor of Surgcrj Cornell Lnivcrsitj Medical College 



of the most dramatic and stimulating senes of events 
of recent years concerns the discovery of Vitamm K, 
Its isolation and the synthesis of vanous active com- 
pounds, the recognition of its role in the body and its 
Q'HSESHSHSHSHS'fl climcal application in the study and treatment of de- 
ficiencies E\tensive work has been done largely in the past five or slv 
years, and we can only touch on some of the major developments in this 
presentation 

Dam^ m 1934 first postulated that the hemorrhagic disease which he 
and others had obsen’^ed over the previous five years m chicks on a 
variety of purified low-fat diets was due to a deficiency of a specific 
antihemorrhagic factor in the diet and a year later proposed the desig- 
nanon of this factor as Vitamin K (Koagulauons Vitamin) " This hem- 
orrhagic tendency noted incidentally was at first attributed to scunT? 
but subsequent work^’ ^ indicated that this m as not the case, nor was 
It due to lack of, or cured by any of the other then recognized accessory 
dietaty factors 

The fact that the diets which produced the hemorrhagic tendency 
M ere of low-fat content suggested the fat-soluble nature of the vitamin, 
and this ivas subsequently proved'- "• ® when it was obtained from natu- 
ral sources b)^ extraction with fat solvents It is found most richly dis- 
tributed among the green, leafy plants and vegetables such as alfalfa, 
spinach, cabbage, cauliflower, kale, carrot-tops, and seaweed, and to a 
lesser extent m others In general, it may be said to be most abundant in 
the chlorophyll-contammg structures and is therefore to be found m 
hiffher concentrations m leaves than in seeds, fruit or roots Another 
rich source is putrified fish meal 


• Given ISo\ember 7, 1940 at the Stated Meeting of The New 'V ork Academj of Medicine 

From the Department of Surgery of the New York Ho«:pital and Cornell Umversitj Medical College, 
New \ork, Nc^ York, , v * a 

The portion of the ^^o^k covered in this paper which ^\as done m our omi laboraton was ^mea 
out under grants from the John and Mary R Marklc Foundation and the Dula Foundation In this 
portion of the uork acknowledgment is due to the auilior s co workers, Drs Robert A aioore lerc 
\V Lord Jr and Joseph T Kaucr 
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Investigation of the hemorrhagic disease of chicks due to K avitami- 
nosis indicated that this was associated with a prolonged clotting time®- 
and It was suggested^^ that this was due to hypothrombmemia Dam, 
Sch0nheyder and Tage-Hansen^-’ and Quick^® produced definite proof 
of this, the latter by tracmg the progressive fall in the level of the plasma 
prothrombm m chicks on K-deficient diet which m turn was corrected 
by feeding the vitamin Vitamin K deficiency of severe grade is very 
difficult to produce m mammals by dietary means alone m the absence 
of disturbances of its absorption or metabohsm, although the more 
moderate grades can be produced on carefuUy extracted diets In 1937 
Greaves and Schmidt,^'* who had previously shown that the absorption 
of the other fat-soluble Vitamins A and D was mterfered with when 
bile was absent from the mtestmal tract, were able to produce hypo- 
prothrombmemia m rats with common duct obstruction or bdiary fistula 
Qmck, Stanley-Brotvn and Bancroft^® in 1935 drew attention to the 
prolongation of the clottmg time by then prothrombin test and sug- 
gested that the defect was primarily a dirmnunon of this component of 
the clottmg mechamsm Later Warner, Brmkhous and Snuth^®-^’' and 
others demonstrated this defect m jaundiced patients 

Since Vitamin K deficiency is synonymous with dimmished pro- 
thrombin activity of the plasma, considerable importance attaches to 
methods for the estimation of this component of the clottmg mechanism 
now m current use In speakmg of the plasma prothrombm we should 
realize that the chemical nature of this substance is unknown, although 
It IS closely bound to the globuhn fraction of the plasma These tests 
merely assay the activity of the prothrombm, and thus, perhaps, mdi- 
rectly indicate the amount present 

The first of these devised by Quick^® is performed as follows iMix 
the contents of one capsule of thromboplastin with 5 cc physiological 
salme solution contammg o i cc (lo/M) sodium oxalate Incubate this 
at approximately 45 °C (113° F) for 10 minutes, then centrifuge at 
slow speed for 10 minutes Draw off the resultant extract with a pipette 
and place m a test tube or bottle This solution of thromboplastin is 
stable for penods of time up to two hours Draw 4 5 cc blood from a 
large vem vuth a large needle Add the blood to o 5 cc of sodium oxalate 
(lo/iM) m a centrifuge rube, mix and centrifuge at lou speed for 5 to 
10 minutes Add o i cc clear plasma to o i cc thromboplastin m a small 
test tube and mix Add rapidly o i cc calcium chloride (40/M) Hold 
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test tube in bath at 37 5° C Mobile along vet)'’ gently every second or 
nvo and note the length of ame in seconds elapsing before the forma- 
tion of a definite clot Normal blood shows a clotong ume of 15 seconds 
or less If the clotting ame exceeds 18 seconds, precautionar)'^ measures 
should be recommended This method has the advantage of ease of per- 
formance and IS sufficiently accurate for most clinical obser\^ations 
AVarner, Brinkhous and Smith^” in 1935 brought out a method which 
IS more cumbersome and requires considerable experience for its most 
accurate performance, but which in the hands of many workers, includ- 
ing those in our own laboratory, gives more accurate and consistent 
results and is more desirable for research purposes This test is performed 
as follows Blood to be tested for prothrombm is oxalated with 1 5 
per cent sodium oxalate in the proporaon of o 5 cc sodium oxalate to 
4 5 cc of blood (i 10) It IS centrifuged and i cc plasma to be tested 
IS removed To this sample o i cc fresh thrombin is added to clot out 
the fibrinogen present The thrombin is made by adding to 015 cc 
oxalated plasma o 3 cc normal saline, o 1 5 cc thromboplastin and o 1 5 
cc calcium mixture, and winding out the clot which forms m about 20 
seconds An excess of thrombin remains after the clot is removed and 
this IS used immediately, as it disappears rapidly After standing 15 
minutes m hile the fibnnogen clots out, the fibrin clot is removed, leaving 
free prothrombin Of this prothrombin, o i cc is diluted with oxalated 
saline The dilution is then added to a muxture made up of equal quan- 
tities of normal saline, calcium and thromboplastin and incubated in a 
Mater bath at 28° C for 30, 45, 90 and 120 seconds, ammg from addi- 
tion of dilution After incubation, o i cc of fibrinogen is added and the 
clotting time measured with a stop watch The diluaon for the sample 
tested IS that one Avhich muU clot m 15 seconds \vhen incubated for 30 
or 45 seconds for dog plasma and 90 or 120 seconds for human plasma 
Incubations other than the one clotting in 1 5 seconds must clot in ame 
longer than 1 5 seconds A normal sample is compared with other samples 
tested and the results are expressed in per cent of that normal 

The same authors-" have more recently published a much simplified 
method nffiich can be performed at the bedside or in the office and 
nffiich gives results quite satisfactory for clinical purposes The technique 
IS as folloM^s Place o i cc thromboplastin m a small serologic test tube 
The tube is then\ filled to a i o cc mark tvith freshly draMm blood from 
the patient The' tube is inverted once over the finger to secure com- 
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plete rriLMng and then nlted gently every second or two The time is 
noted m seconds for the formation of a clot Normal blood usually clots 
in z 5 to 30 seconds However, it is advisable to run a standard on normal 
human blood as a check Then the percentage of normal is given as 
follows 

Prothrombin Activity Clotting time of normal blood \ 100 

in per cent of normal Clotting time of patient’s blood 

A more recent test has been brought out by Allen and his asso- 
ciates"^ but as yet we have had no clinical experience with it 

The most accurate is the dilution method of Warner, Bnnkhous 
and Smith, but, as it is more intricate and nme-consuming, it may not 
find wide clinical application, as either the method of Qmck or the 
simplified method of Warner, Bnnkhous and Smith is sufficiently accu- 
rate for climcal use In all our own work except for a few of the earlier 
clinical cases investigated, the dilunon method was employed and m 
our own laboratory has an error of plus or minus 3 per cent 

The discovery of the existence of Vitamm K and of its sources 
led to the production of more and more concentrated extracts unal 
Dam and his co-workers-" in 1939 reported a concentrate which assayed 
20 miUion Dam units per gram Similar extracts were obtained by 
McKee^ and by Binkley and his associates It was then recogmzed 
that while both were very active, the Vitamin Ki obtained from alfalfa 
was disanctly different from that from fish meal, which came to be 
called Kz Work then began in earnest on the elucidation of the struc- 
ture, and Ki has been shown to be 2-methyl-3 phytyl-i, 4-naphtho- 
quinone The structure of K2 has not yet been worked out Almquist 
and Klose"® reported that phthiocol, a substance which had previously 
been isolated from the tubercle bacillus, possessed Vitamin K activit^r 
This, now called Ks, has a structure similar to Ki but has an hydroxjd 
instead of a phytyl group attached to the third carbon atom 

In July 1939, four groups of workers^^ independentely re- 

ported that another compound, z-methyl-i, 4-naphthoquinone, pos- 
sessed A’^itamin K activity This synthetic substance now known as 
IS generally accepted as having the highest acuvity of all those so far 
studied, and seems indeed to be even more potent than the crv'^stalline 
\ itamin compounds obtained from natural sources by extracnon 

It IS soluble in oil but only slightly soluble in water It can be mven 
by mouth in either soh ent as w ell as intramuscularly For intrat enous 
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use a more soluble salt is usually employed When given by mouth, bde 
salts are also admmistered but these are of course not necessar^^ when 
It is injected parenterally Our own preference is for the injection in 
oil by the intramuscular route as it is free from toxic symptoms and the 
effect of a smgle dose is mamtained for a considerable period— as long 
as eleven days in one of our cases Intravenous mjection is also AveU 
tolerated and may act shghtly more rapidly, but does not seem to be 
qmte as prolonged m its effect 

It should be emphasized that the numerical designation of the various 
compounds \vith Vitamm K activity does not indicate, as m the members 
of the B complex, any quahtative differences in theu acuon So far as 
IS now known they differ only quantitatively 

After absorption from the intestme the vitamin is stored in the 
body tissues, and, no evidence has yet been presented for any en- 
dogenous origin aside from the intesnnal tract The vitamin is present 
in appreciable quantities in the feces of even deficient animals, its pro- 
duction being attributed to bactenal acaon, but recent experiments with 
isolated mtestmal loops in our laboratory cast some doubt on this, as the 
vitamin is still present m defimte amounts after the loops have become 
sterile To date, hoivever, the factor of excretion has not been entirely 
ruled out Once Vitamin K is absorbed, it is intimately concerned with 
the producuon of prothrombin, and while widely distributed through- 
out the body, the level of the plasma prothrombin m dogs with normal 
livers has been shovm^^ to be a straight hne function of the concentration 
of the vitamin m this organ 

While formerly it was thought that prothrombin ivas formed in the 
bone marrow and distnbuted to the blood from the platelets, this pomt 
of view has been discredited smce these elements cannot be shown to 
yield prothrombin, and because neither the thrombopenia produced 
experimentally by uradiation of the bone marrow®- nor that encoun- 
tered climcally in thrombopenic purpura is associated with any decrease 
of the plasma prothrombin On the other hand, a mass of evidence has 
accumulated to mdicate that the hver is the chief and perhaps the only 
site of formation of this substance Thus, damage to the hver by chloro- 
form®® or by partial extupation®^ is accompamed by a marked fall m 
the plasma prothrombin, and even such minor injury as gentle massage 
for 25 mmutes®® causes a decrease of as much as 25 per cent As recovery 
occurs, the level^c.f the plasma prothrombin returns to normal 
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Total hepatectomy, studied independently by ourselves®® and by 
Warren and Rhoads,®' is followed by a drop in the plasma prothrombm 
level to below lo per cent in 14 hours, and we have been able to shotv 
that m the absence of the hver even massive doses of Vitarrun K fad to 
prevent this fall m any way Thus, it is clear that for the normal effect 
of Vitamm K, it must not only be absorbed, but the hver must be 
normal for its optimum effect m mamtaimng the plasma prothrombm 
In normal ammals (dogs) the plasma prothrombin can be shown to 
disappear from the circulation durmg passage through the lungs®® as 
in 85 per cent of our animals we were able to show an average differ- 
ence of 106 per cent (extremes of 4 and 19 per cent) m the pro- 
thrombin levels of blood from the right and left heart This is defimtely 
not due to oxygenation of the blood and cannot be shown m afferent 
and efferent blood of any other organs 

Another important consideraaon is the fact that there is remarkably 
little difference m the plasma prothrombm levels of normal mdividuals, 
and that, even wath relaavely large doses of Vitamm K, it does not seem 
to be possible to elevate the plasma prothrombm activity as measured 
by these tests above the normal level For this reason there seems to be 
little danger that overdosage of the vitamm wuU produce thrombosis 
It should be stressed that Vitamm K therapy is consistently unavailmg 
except m patients xvith condiaons associated wuth dunmished levels of 
the plasma prothrombm It cannot be expected, therefore, to be of 
benefit m such diseases as hemophilia or thrombocytopenic purpura 
Let us consider, then, certain states associated with lowered levels of 
plasma prothrombm and the role of Vitamm K m them production and 
therapy While because of then spectacular nature the severe grades of 
Vitamm K deficiency associated with actual hemorrhagic tendency have 
occupied the limelight, it is important to recognize the lesser degrees 
of deficiency as from them much of great importance can be learned 
As mentioned above, it is questionable whether K avitaminosis of 
severe grade ever occurs from purely dietary causes, perhaps because of 
the synthesis of the vitamm m the intestinal tract, but m association with 
severe nutritional conditions definite hjqjoprothrombinemia of moderate 
grade is frequently seen, which yields promptly to appropriate therapy 
Similarly, intestinal dramage either through fistulae or through prolonged 
use of gastric or intestinal suction may prevent a sufiicient absorpoon 
of the vitamm and thus may depress the level of the plasma prothrombm 
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In addition, certain individuals have come under our obsen'^ation in 
tvhom there seems to evist a latent or subchnical K avitaminosis in the 
presence of normal dietar)'- mtake which appears to be based on some 
defect of absorption even though bile is present m the intestmal tract 
In such persons the prothrombin is usually about 6o per cent of the 
normal and fails to rise appreciably after the oral admmistrauon of 
2-methyl- 1, 4-naphthoqumone with or without bile salts Further evi- 
dence that the defect is primarily in the absorptive mechanism is ob- 
tained by the parenteral mjecaon of the vitarmn which is promptly 
follov^ed by a nse m the plasma prothrombin level to normal 

Other instances of K avitaminosis to be explained on the basis of 
inadequate intake or poor absorption are found in connection with the 
intractable diarrheas as in ulcerative colitis or in sprue Here, contrary 
to the rule outhned above, the depression of prothrombin may be so 
severe as to fall below the critical bleedmg level (about 20 per cent of 
normal) for the mdividual, and hemorrhage may ensue Usually these 
cases, too, yield promptly to parenteral therapy, and the admmistraaon 
of the vitamin and bile salts by mouth may be helpful We have seen 
several cases falling into this categor}’’ and Thomas T Mackie from 
the Cohtis Clinic of Roosevelt Hospital reports that in 23 per cent 
of their cases the plasma prothrombin was definitely reduced 

The most striking type of K avitaminosis due to failure of absorption 
IS seen in cases of obstructive jaundice Here, due to absence of bile 
from the intestinal tract the fat-soluble Vitamin K is not absorbed and 
seriously depressed plasma prothrombin levels result Because the body 
normally has a fauly large resen^e of the vitamin, the fall is gradual 
and may not reach the hemorrhagic level for some time, but the resen^e 
may have become depleted through insufficient intake or for other rea- 
sons so that the duration of jaundice cannot be taken as a possible 
indication of the plasma prothrombin level "When the prothrombin 
reaches the cntical level for the individual, which varies somewhat but 
IS usually about 20 per cent of normal, bleedmg occurs Such a case is 
illustrated m Figure i which depicts the course of a patient with 
common duct obstruction before Vitamin K therapy was available 
Bleeding is particularly apt to occur after operation as Lord®® has shonm 
that manipulation of the hver such as may be requued in operations on 
the common duct may themselves significantly lower the prothrombin 
content of the plasma Thus, a patient whose preoperative prothrombin 
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Avas diminished but soil above the critical level might bleed due to 
further depression following an operaave procedure 

In the absence of hver damage, the response to therapy is dramatic 
as illustrated by the patient’s course as it appears m Figure 2 

Numerous clinicians have noted that patients with varying degrees 
of liver damage may fail to respond adequately or at all to the admim- 
stration of substances with Vitamin K activity ■*- In our own 

senes a considerable number have failed to show a satisfactory response, 
and as will be discussed later, this finding can be used as an index; of 
hver damage A particularly stnkmg clmical example of the role of the 
liver qmte comparable to the hepatectomy experiments m ammals is 
seen in Figure 3 which depicts the course of a 50-year old woman who 
was admitted to the hospital with a temperature of 40° C She had had 
symptoms of gall bladder disease for 1 8 years and had been somev hat 
jaimdiced for 5 weeks On admission her condition was so critical that 
she was treated consert’^anvely with clyses, blood transfusions and V ita- 
min K and bile salts for a period of 4 days and was then subjected to 
cholecystostomy At operauon an inflammatory mass was found around 
the lower portion of the gall bladder overlying the common duct The 
admmistration of Vitamin K (Klotogen) was qmte effective at first, 
and by one week after admission the plasma prothrombin uas 100 
per cent of normal Despite continued vitamm therapy and blood trans- 
fusions, however, it suddenly fell thereafter and remamed at a low 
level The patient subsequently died, and at postmortem exammation 
thromboses of the hepatic artery and portal vein ivith massive necrosis 
of the hver were found Microscopic examination of the thrombi indi- 
cated that they had been deposited at about the time that the precipitous 
fall m the plasma prothrombm occurred 

A similar but less severe example is seen in Figure 4, shownng the 
course of the plasma prothrombm level m a patient wnth cirrhosis of 
the hver The concentrauon of prothrombm here was 70 per cent before 
treatment with i-methyl-i, 4-naphthoqumone, but it contmued to fall 
even after relatively large doses until it reached 48 per cent 

Severe enterocohns or sprue xvith intractable diarrhea may be asso- 
ciated with marked depression of the plasma prothrombm lei el due, 
probably, to deficient diet or dmumshed absorption, or both In some 
of these cases the adrmnistration of Vitamm K and bile salts mav be 
effective m overcoming the deficiency and parenteral therapy is often 
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Strikingly so Figure 5, hoM ever, represents die course of a paaent with 
sprue treated orally before the preparations suitable for parenteral ther- 
apy v^ere ai ailable There was no response, and although the amounts 
used here— about 5,000 umts per day— were small compared to our 
present day dosages, they had been effective in many other types of 
cases 

A number of invesogations indicate the presence of low plasma pro- 
thrombin le\ els in new-born infants and of extreme h}'poprothrombm- 
enua in cases of hemorrhagic disease of the newborn These 

authors, using methods other than the test of Quick, have found that 
the normal new-born infant has a plasma prothrombin level of from 20 
to 30 per cent of that of the mother, and that in hemorrhagic cases the 
values are even lower Quick and Grossman, on the other hand, usmg 
Quick’s method, failed to find such consistently low values in the new- 
born, but did find^“ a marked diminution from the first to the sLxth day 
of life It seems, therefore, that the prothrombm levels of normal infants 
are precariously near the hemorrhagic level and seem to bear a rough 
percentage relationship to that of the mother In premature infants'*’'’ 
the prothrombin has been found to be less than 10 per cent of that of 
the mother In all infants, however, the level gradually rises after the 
fifth or sixth day and reaches the adult normal value at about 10 or ii 

0 

months 

While hemorrhagic disease is associated wuth diminished prothrom- 
bin, there cannot be said to be any defimte level at Avhich bleedmg 
occurs Thus, some cases may have values as Ioav as 10 to 15 per cent 
without hemorrhage, wdnle m others bleeding is seen at a somew^hat 
higher Ie\el 

Fortunately, how’ever, the condition can be prevented by the admini- 
stration of the Mtamm to the mother before delivety, and may be 
spectacularly cured by means of oral or parenteral therapy in the infant 
Figure 6 illustrates the course of such a patient from the Pediatrics De- 
partment of the New' York Hospital wdio w'as treated wnth 2 -methyl- 1, 
4-naphthoquinone 

Finally, W'hat w'e believe wall be one of the most fruitful fields of 
study of ^^ltamln K concerns its use in the investigation of liver func- 
tion As w'as suggested above, the response of a subject wath a normal 
liver but low'ered plasma protlnombin, to adequate adrmmstration of 
Ahtamm K is so prompt and so striking that it is possible to use this 
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response as an indication of the state of the liver Experience v ith this 
test in a considerable number of cases, including more than forty 
jaundiced patients, has led us to impose considerable confidence in it 
Indeed, we have come to feel that it possesses certain advantages over 
even the best of the current tests of liver funcuon in that— at least so 
far as the prothrombm-formmg acavitj’- of the liver is concerned— ue 
are enabled to distinguish betiveen what we may call funcnonal dis- 
turbances and those due to organic liver disease It seems fair to say that 
withm limits, the level of the plasma prothrombin, if previously de- 
pressed below 8o per cent, mdicates the performance of the liver, while 
the response to Vitarmn K— in our studies to the intramuscular injecuons 
of 2 mgm of 2 -methyl- 1, 4-naphthoquinone— indicates whether the 
dimimshed prothrombin u as due to functional disturbances, such as in- 
adequate mtake or absorption, or to organic disease The test finds one 
of Its greatest fields of usefulness m distingmshing berween jaundice of 
extrahepatic ongin— due, for example, to obstruction of the common 
duct by tumor or stone— and that due to parenchjunal hver disease In 
brief, we have found that m the former the plasma prothrombin either 
remains above 80 per cent, or, if it be depressed, rises following the 
intramuscular injection of 2 mgm of 2-methyl-i, 4-naphthoqmnone by 
more than 10 per cent m the first 48 to 72 hours In mtrahepauc 
jaundice the prothrombm, which here is uniformly depressed, either fails 
to rise by this amount or contmues to fall In forty jaundiced patients, 
ni'^enty-five of M'^hom were suffermg from common duct obstruction 
of one sort or another and in fifteen of whom the icterus was due to 
catarrhal jaundice, cirrhosis, hver abscess, etc , the test was almost roo 
per cent correct The findings were checked by operation or post- 
mortem exarmnation in all cases of extrahepatic jaundice and m nine of 
those m whom it was of mtrahepauc origin The remaining six patients 
followed climcal courses typical of catarrhal jaundice 

Further applicauons of this test remain to be studied, but work now 
in progress suggests that its simplicity and accuracy may prove vety 
useful in studying alterations in hver function in a wide vanet^^ of 
condiuons 
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EXTRAHEPAIIC JALNDICE — CoMPVRAxnT; Vcccraci or Tests 


Type of Test 

Authors 

Total Ko 
of Cases 

Cases with 
Normal 
Response 

Per Cent 
Correct 

I 

Galactose Tolerance 

Scliiff & Senior 
Banks, Sprague 

21 

20 

95% 



&. Snell 

68 

41 

60% 



"W hite 

12 

11 

92% 



Lord &. Andrus 

7 

4 

57% 

II 

Serum Phosphatase 

Rothman, iMeranre 






A Meranre 

29 

25 

86% 



Cantarow A Nelson 

31 

21 

68% 

III 

Hippuric Acid 

Quick 

3 

2 

67% 



Snell A Plunkett 

12 

2 

17% 



Lord A Andrus 

C 

6 

100% 

IV 

Flocculation 

Hanger 

25 

25 

100% 

V 

Response of Plasma 
Prothrombin to 
2-Meth\l-l, 
4-Naphthoquinone 

Lord A Andrus 

25 

25 

100% 
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IXTRAHEPATIC JALNDICE — Comparative Acctjract or Tests 


Type of Test 

Authors 

Total No 
of Cases 

Cases with 
Abnormal 
Response 

Per Cent 
Correct 

I 

Galactose Tolerance 

Schiff A Senior 
Banks, Sprague 

65 

68 

97% 

1 



A Snell 

31 

17 

55%, 



White 

34 

25 

7i%, 



Lord A \ndrus 

9 

7 

77%, 

II 

Serum Phosphatase 

Rothman, Meranre 






A Meranre 

24 

18 

75% 



Cantarow A Nelson 

22 

12 

55% 



Lord A \ndrus 

2 

1 

50% 

III 

Ilippuric Acid 

Quick 

13 

12 

92% 



Snell A Plunkett 

6 

4 

67% 



Lord A Andrus 

6 

4 

67% 

IV 

Flocculation 

Hanger 

38 

33 

87% 


Response of Plasma 
Prothrombin to 
2AIethil-l, 
4-Vaphthoquinone 

Lord A Andrus 

15 

15 

100% 
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MASSIVE DOSE C H EAI OT H ER AP Y BY THE 
INTRAVENOUS DRIP METHOD^ 

Harold Thomas Hymax 

As’^ociatc Phjsician The Mount Sinai Hospital 



-^NTRA\-ENous intToducaon of drugs, m the e\penmental 
animal, was first employed in 1665 Robert Boyle,^ 
the physicist, and Christopher VVren,^ the architect, fol- 
lowing the discovery by William Hart^ey^ of the cir- 
^ culation of blood A year later, Richard Lower* practiced 
direct transfusion of blood from one to another animal In 1667, Dems^ 
transfused sheep blood into man The severe and fatal reactions, so 
readily understood today, resulted m legal condemnation of blood trans- 
fusion in humans 

Throughout the Eighteenth and Nineteenth centuries, blood trans- 
fusion remained in disuse though, in the Restoration Penod, phlebotomy 
was liberally practiced, as the art and literature of those tunes amply 
attest 

Many of the technical problems relative to intravenous therapy were 
solved in the years that lapsed beuveen the early experiments and the 
researches of the Twenaeth century The science of bactenology was 
bom Asepsis was practiced m the preparation of solutions, materials, 
and the technical procedure Venipuncture was sunplified by the intro- 
duction of hollow steel needles, which replaced the ancient quills and 
cannulae 

The Development of Intravenous Infnston In 1831, Latta'’ employed 
intravenous saline solution in the treatment of Asiatic cholera Dunnsf 
the succeeding half-century, saline infusions continued to be employed 
fitfully and uregularly Reacnons must have been severe and numerous, 
due to bactenologic and chemical impunty With the introduction of 
asepsis and improvement in chemical methods, these latter hazards \i ere 
01 ercome and interest m intrai enous infusion was stimulated 


Pre^icntcd ^so^cmbc^ S 1940 nt The New ^o^k ^cademj of Medicine m the Friday Afternoon 
L«ture Senes 
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The Advantages of the Intravenous Route of Administration 

In laboratory experiments as v'eH as in clinical therapy, the intra- 
venous route of admmistration is the most direct, effectual and prac- 
ucable method for the mtroduction of soluble preparations into the 
circulatmg stream Intraarterial and mtracardiac*^- " injections are tech- 
nically difl5cult, more apt to be dangerous and accompamed by hemor- 
rhage Their use should be resen'^ed for special circumstances, such as 
recent and sudden cessauon® of the circulation when resuscitation yet 
may be possible Enteral, subcutaneous and intramuscular injections 
result m ( i ) Delayed entrance of the vehicle into the circulating fluid 
through uncertain and irregular absorption, (2) local inflammation from 
the deposition of irritant material m connective tissue or muscle, (3) 
mechanical hmitaaon of the bulk of the agent to be introduced parenter- 
ally, through painful and awkivard clyses, (4) possible modification 
through digesave or oxidative phenomena, or even destrucnon of a 
potent agent prior to its entrance into the circulatmg stream, (5) diffi- 
culty m obtainmg, mamtaining or rapidly calculating the effectual con- 
centration m the blood of the potent agent, except in rare instances, e g , 
the derivatives of sulfanilamide ° 

Disadvantages of Intravenous Therapx" 

Despite the advantages of mtravenous therapy, several deterrents 
limited Its usefulness There was the purely technical difiiculty of veni- 
puncture and the local inflammatory changes mcident thereto Of more 
importance were the untoward sequelae, often dangerous and occasion- 
ally fatal, which occured durmg or immediately after intravenous injec- 
tion These are not attributable pharmacologically to the specific drug 
action of the mjected substance So great was the fear of these sequelae 
that Sollmann^® wrote “Intravenous mjecnons should be avoided for 
they always imply a greater risk to the patient than do the other methods 
of administration” ***** “The danger is not so much in errors of the 
surgical techmque, which is generally rather simple, but m the fact 
that the injection of a foreign substance into the blood stream alters 
the equihbnum of its colloids and thus may result m alarmmg and even 
fatal reactions” ***** “Almost all substances may apparently produce 
such reactions in some individuals under conditions that are not under- 
stood and cannot be foretold ” (Hanzhk and Karsner,^^ Hanzlik, De 
Eds and Tamtor^*) 
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The untoward reactions following intravenous therapy have gi\en 
rise to many mvesagations and much speculation Pyrogemc sub- 
stances^^ have been isolated and described Alterations in temperature 
or hydrogen-ion concentration^'' of the infusates have been held culp- 
able The mechanism of “colloidoclasis” has been postulated The 
resemblance of the symptomatology to anaphylaxis gave ongin to the 
concept of an “anaphylactoid” phenomenon A mechamcal factor such 
as acute dilatauon of the heart^" has been suggested Embolization^® has 
been suspected Syphilologists, employing the arsemcals, coined the 
phrase “nitritoid crises” as their contribution to the pathogenesis of these 
unpleasant toxic phenomena 

Reactions occurred irregularly and were unpredictable Climcians 
felt a sense of insecurity about intravenous medication Particularly in 
desperate situations of clmical practice, where vigorous therapy was 
clearly indicated, intravenous medication was withheld or performed 
hesitantly through fear that untoward phenomena rmght snap the thin 
thread by which life was, at least for the time, suspended The problem 
of the untoward sequelae associated with intravenous injecaon tvas 
clouded in mystery 

The Velocity Factor in IxTRAttENOus Therapy 

In the Umted States, the pioneer m modem mtravenous therapy was 
Rudolph Matas Matas^® gave the first intravenous infusion with 
physiological salme solution on July 12, 1888 at the Charity Hospital in 
New Orleans In 1891, appeared his first publicauon, citing nmeteen 
chmcal experiences with slow mtravenous infusion The indications for 
therapy were shock, hemorrhage and exhaustion The technique differed 
from current practice in that vessels were exposed, hgated and cannular- 
ized rather than entered by direct vempuncture M Friedman,^'^ of 
Langersdreen, was probably the first continental exponent of mtraven- 
ous infusion, though his earhest publication concerning “Dauennfusion” 
did not appear until 1913, more than twenty years after the published 
record of Matas Friedman was prompted to devise and adopt the drop 
method through an erroneous concept of acute dilatation of the heart 
It IS histoncally mteresting to quote from a recent letter of Dr Matas,^® 
v'ho Avrites “If we extend the penod of my experience wnth the mtra- 
venous method from June, 1888, when I admmistered the first infusion 
at the Charity Hospital, to the present moment (July, 1939) we realize 
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that a httle over a half centur}’- has elapsed between these dates, dunng 
which the whole history of intravenous therapy, including remedial 
injections, infusions, “drip” and blood transfusions, has been evolved, 
developed and matured from its primitive, nmid and rare begmmngs to 
Its present surpassmg importance m contemporary^ medical practice ” 

“It IS interesting to note as an illustraoon of the extraordinary'^ pace 
of modem scientific acliievement that this relanvely'^ new chapter in 
surgical history'', m all its practical uohty and vast therapeuuc signi- 
ficance should have come mto existence and fulfilled its most visionarv 
realization vuthin the span of a human hfe, in fact, well withm the 
period of my own professional hfe and activities ” 

In 1923, after a lapse of thmty-two y'^ears, Matas^^ again reported 
on massive infusions of saline solution and, for the first time, used the 
term “intravenous drip ” The continued intravenous drip by regular 
drop instillation mto the vems (phleboclysis) first came into use on his 
sennces at the Tuoro Infirmary and later at the Chantv'- Hospital in the 
fall of 1910 At first (1910-1911), Matas writes “The intravenous dnp 
was used timidly and tentatively’- for critical cases only'-, m which 
proctoclysis and hy’^podermocly’^sis could not be depended on for prompt 
and continued acuon ” The transfer from the rectal to the mtravenous 
dnp was not made “until after long hesitauon m fear of thrombophle- 
bins, embohsm by air or clot, cardiac dilatauon and pulmonary'' edema 
from venous depleuon ” Matas stressed the factor of veloclty^ recog- 
nizmg that rapid mjection was capable of producing toxic phenomena 
He advocated a rate of 40 to 60 drops per n-unute for the mtroduction 
of physiological saline or 5 per cent dextrose solunon Following Matas, 
the next great proponent, in America, of the slow intravenous dnp, as 
Hendon,-- who estmiated that infusions should be paced at a rate of 
200 cc of fluid per hour He described toxic phenomena arising from 
rapid mtroduction as the result of milkmg the tube He noted that slow 
rates of flow eliminated untoward phenomena He increased the indica- 
tions for the use of mtravenous infusion to include emesis gravidarum, 
grave icterus, ulcerative colitis, bleedmg ulcers, intestinal obstruction 
and liver abscess Both Matas and Hendon were concerned with the 
velocity factor, essentially from the standpoint of the eoology'^ and 
prevention of untoward reactions 

Despite the clkrity of their presentation and the accuracy of their 
obsen'ations on velocity'', the work of jMatas and Hendon did not obtain 



Massive Dose Chemotherapy 


139 


wide currency or acceptance The importance of velocity m mtravenous 
injection was so little heeded that the Committee on Intravenous 
Therapy^ appointed by the American Medical Association, in 1927, had 
onlv the following to say concerning rapid injections “The rapid ad- 
ministration introduces several hazards, ( 1 ) the danger of overwhelming 
the heart and circulation with too great a volume of fluid, (2) the risk 
of breaking down some compensatory mechanisms as those which mam- 
tain the reaction of the blood, its osmotrc tension, viscosity and the hke 
vnthin the narrow limits of normality, and (3) the likelihood of carry- 
ing the drug m too high concentration ” The first hazard referred to the 
“bulk phenomenon” (v 1 ) , the second and third statements were un- 
supported by any climcal or laboratory observations No mention was 
made of the observ^ations of Matas and Hendon No defimtion of 
velocity was advanced The text books on pharmacolog)'^, m discussions 
of intravenous mjection, were silent on the effect of velocity, except for 
Sollmann^® who in 1927 wrote “A primary fall m blood pressure is apt 
to occur with all kinds of intravenous mjecuon ***** [This] has been 
an annoying complication of experimenters on ammals and no less an- 
noying in chnical practice ” 

In 1929, Keith'^ summarized the hterature on the physiological prin- 
ciples and therapeutic applications of intravenous medication Concern- 
ing velocity he wrote “The rate of injection of intravenous solution is 
often too rapid From 30 cc to 40 cc each mmute is a satisfactory rate 
Avhen a considerable amount of fluid is being injected ” The work of 
Matas was neither quoted nor menuoned The toxic phenomena, due 
to rapid mtroduction of pharmacologically inert substances, were un- 
noted The “satisfactory rate of admmistrauon”'was ten umes that sug- 
gested by Matas 

Speed Shock 

In 1931, my colleagues and produced and descnbed “speed 
shock ” We demonstrated that the “rapid intravenous mtroduction of 
pharmacologically active or inert chemicals, drugs and biologic fluids 
may frequently give rise to immediate and far-reaching non-specific 
sequelae, at times serious, and occasionally fatal ” “Speed shock” was 
produced, in the laboratorv'-, in cats, dogs, rabbits, and monkeys Both 
anesthetized and unanesthenzed animals were used Injections were com- 
monly made into the femoral vein In the unanesthetized ammal, the 
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fluid was introduced through \ empuncture In the anesthenzed animals, 
the vein m as usually prepared with a cannula Amounts of fluid of less 
than 5 cc ere deln ered into the vein or cannula with the greatest 
possible speed by means of syrmge Larger quantities of flmd were per- 
mitted to run in, by gravit}'-, from an ordinary 25 cc buret "With the 
buret the rate of speed varied from 3 to 10 cc per minute Durmg the 
experiments, carotid blood pressures were recorded on the kymogram 
Usually the respuatorj'- tracing was superimposed The experiments 
M'^ere planned so that after the ammal recovered from the operative pro- 
cedure, “speed shock” was obtamed by rapidly mtroducing one or tv o 
cubic cennmeters of the substance under invesugation No attempt v as 
made to resuscitate the shocked animal If spontaneous recovery ensued, 
the animal v as given a slow mfusion of a large amount of the substance 
that had produced the shock in order to eliminate the possibility’- that 
the reacoon obtained was specific to the substance, any impurity con- 
tained therem, or any imperfection m the apparatus Followmg this, 
“speed shock” was agam mduced by rapid injection Each substance 
was med on at least three different animals 

The clinical syndrome of “speed shock” occurred 40 to 60 seconds 
after injection The symptoms included salivation, vomiting, diarrhea, 
dyspnea, muscle atony, muscle spasm, or sudden death Inconstancy and 
mconsistency in s)miptomatolog}r were the rule In fact, it was this ir- 
regularity in response that led to the belief that some non-specific vari- 
able was the cause of our inabilitj’- to work out the toxicology’- and 
pharmacology^ of a group of melanins under invesugation at the time 
this work vas done 

The most dramauc manifestauon of “speed shock” v’as the rapid 
and precipitous fall in blood pressure which might be fatal or from 
vhich recovery^ might speedily ensue Coincident with the circulator}’- 
phenomena occurred respuatory’- distress There might be simple 
dyspnea or apnea At umes the lungs collapsed but again, as the result 
of severe bronchospasm there might be a ballooning of the chest The 
circulaung blood v as rendered non-coagulable The shock reaction pre- 
ceded the blood changes 

At autopsy', the lungs were atelectauc or emphysematous Large 
fresli thrombi were present in the pulmonary’- vems Multiple punctate 
hemorrhages occurred in the abdominal viscera 

A^Tiere recovery’- followed a “speed shock,” less tempestuous changes 
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could be produced, both in the circulatory and respiratory phenomena, 
by speedmg up or sloM’^mg the rate of infusion, confirming a chmcal 
observation of Hendon,“ who noted these changes as the result of milk- 
ing the intravenous tube 

The factors that modified “speed shock” seemed to be related to the 
concentration of the solution and the size of the molecule Larger mole- 
cules and hypertomc soluaons more consistently produced shock It 
was more difficult to “shock” with viscous substances such as acacia If a 
small volume of flmd such as i to 2 cc did not produce shock, a larger 
amount such as 5 cc was more likely to be efficacious The more rapid 
the mjecoon the more certam the production of “speed shock ” 

Repeated shocks could be produced with each of the substances 
studied except sodium bicarbonate and the calcium salts Occasionally, 
there was a short period foUo-wmg shock m which the reacuon could 
not be obtamed but certainly there was nothmg suggestmg significant 
immumty The simultaneous use, m another vein, of an infusion of 
acacia made it more difficult to produce shock with any given sub- 
stance This protection was not absolute 

There was apparently no species idiosyncrasy m “speed shock” for 
the reaction could be obtamed m cats, dogs, monkeys, and man Mor- 
phine and the anestheacs were unimportant factors smce the s^mdrome 
was produced in unanesthedzed animals Pyrogemc substances in the 
diluents could be excluded as the sole factor since slow mfusions of 
each shock substance could be performed vuth impunity Shock could 
be produced equally well whether blood pressure was at a normal or 
subnormal level The thermal factor was msignificant, for identical reac- 
tions occurred whether the fluids injected were ice cold or "warmed to 
body temperature The role of protein split products was investigated 
by subjecting fluids to dialysis Dialysates reacted identically with the 
\vhole product or the bag residue 

The Slow iNTRAimxous Drip 

The obvious antidote to “speed shock” was the slow infusion or 
“intravenous drip ” In the clmic there w^as considerable variation m the 
definition of what constituted sloiv injection Keith-^ employed 30 to 
40 cc per mmute as a “sansfactorj’- rate of injection” for dextrose 
Osborne,-'' in his text book, defined injecuon of one quart in 30 minutes, 
or 30 cc per minute as a slow injection The Committee on Intravenous 
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Therapy-^ of the Council of Pharmacy of the American Medical Asso- 
ciation quoted the workers at the Mayo Chnic, who regarded 10 to 20 
cc per minute as a slow rate of mjection for water, salt and dextrose 
A'latas,-^ Hendon,-' Titus,'*’ and Friedman^' employed rates of 2 to 5 
cc per minute The clinical concept of slow intravenous injection, 
therefore, included a range of from 2 to 40 cc per minute In the 
laboratory, on experimental animals, Hanzhk and Karsner-' advocated 
a rate of 3 cc per minute 

Reversing the experiments used in the producaon of “speed shock,” 
an attempt M’as made to introduce all of the tested substances in such 
velocity as not to cause significant circulatory or respiratory reaction 
No one rate was applicable to all substances Powerful drugs could not 
be given at the same rate as physiological salt solution Hypertonic solu- 
tions had to be given more slowly than isotonic solutions and large mole- 
cules more slowly than small molecules Highly toxic substances such 
as copper sulphate had to be given intetmittently as well as slowly The 
findmgs suggested a rate of i cc per minute as a standard in pharma- 
cologic assay For clinical purposes, the rate, described by Matas-^ and 
Hendon,-- of 2 to 4 cc per minute seemed the upper limit for amounts 
of 100 cc or more and i cc per minute for smaller amounts, particular!)'’ 
if the fluid M as a potent biologic substance, such as a serum or a power- 
ful drug If “speed shock” should prove to be the preponderant cause 
of the unto^\ard phenomena that accompany or follow intravenous 
injecuon, the slow intravenous drip should abolish these irregular and 
mysterious s)miptoms as well as “anaphylactoid,” “nitritoid” and hemo- 
clastic crises, post-transfusion reactions (not due to incompatibility), 
peptone shock, acute dilatation of the heart, and sudden deaths that 
occasionally follow intravenous medication 

The Therapeutic Uses of the Intravenous Drip 

The intravenous drip nas immediately utilized in the management 
of a large variety'’ of conditions These include 

1 The relief of tissue hypohydration 

2 The restoration and maintenance of the volume of the circulating 
fluid 

3 As a method of increasing blood viscosity 

4 As a means bf dehydrating certain specific tissues by the exhibi- 
tion of hyperronic solutions 
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5 For the restoration and maintenance of corpuscular volume 

6 To supply the metabohc needs of the tissues in general 

7 For the introduction of immune substances 

8 For the immediate mtroduction of pharmacologic agencies 

9 As a prophylactic and supportive in surgical procedures 

10 As a convenient form of therapy for postoperative complications 

1 1 In the medical management of hemorrhagic conditions, shock and 
metabohc disorders (Hyman and Hirshfeld,^" Hyman and 
Touroff^"') 

IXTRAttENOUS DrIP ChEMOTHER.\P\ 

The technique of the mtravenous drip has opened a new chapter 
in chemotherapy The concept of “speed shock” gave nse to the sus- 
picion that the untoward reactions occurring in chemotherapy might 
not be specific to the drug but technical m their ongm The goal of the 
chemotherapist had never been achieved, due to the serious and even 
fatal phenomena that resulted from effective doses of agents such as the 
arsenicals in syphilis These untoward reactions resulted either in the 
abandonment of the chemotherapeutic approach or, as m the treatment 
of syphilis, in the use of divided doses spread over a penod of months 
or even years 

If the concept of “speed shock” were correct and the immediate 
to\ic effects that followed the introduction of chemotherapeutic agents 
were technical rather than pharmacological, potent therapeutic agents 
might be admimstered “m doses far greater than at present employed, 
and this without senous damage to the cells of the host Abohtion, 
by the intravenous drip, of the immediate toxicological phenomena 
might result in an approach to the goal of massive sterilization These 
concepts have reached practical fruition in studies with the sulphona- 
mides and the arsenicals 

I\'tr.ai'exous Chemotherapy avith Sulfovamide Deriaatia-es 

The introduction of the neAver sulfonamides has increased interest 
in chemotherapy In the vast ma)orir\'- of patients effecm e sulfonamide 
thcrapA’^ can be maintained by oral administration Parenteral or intra- 
Acnous injection is reserA''ed for (i) patients Atho are monbund or 
uncooperanve, (2) those AAith fulminating infecuon m Atkom a high 
blood leAel must be rapidh^ obtained, (3) patients aaTo are so disturbed 
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by the emesis common to the admimstration of these drugs that the oral 
admimstration must be discontmued, (4) those rare instances n here an 
effective blood level cannot be reached despite adequate oral dosage 
Clinical studies employing intravenous sulfonamide, particularly in 
pneumonia, have been reported by Marshall and Long,"® Sadusk and 
Blake 

The intravenous mjecnon of sulfonamides may be accomplished 
with a small volume of a highly concentrated solution or a continuous 
intravenous drip of a dilute solution The former plan has many disad- 
vantages It requires repeated injections The concentrated solutions are 
usually locally irritating The blood concentration that is produced by 
repeated injection is rapidly attained and equally rapid in its decline 

The mtravenous drip method of chemotherapy is to be highly rec- 
ommended in the use of sulfonamides Sulfanilamide, itself, may be 
given in o 8 per cent, sodium sulfapyridine and sodium sulfathiazole in 
5 per cent concentration 

In unpublished work performed on the Service Qf Ma\ Pinner 
at the Montefiore Hospital, Gary Zucker^° has iniuated some inter- 
esting obsen^ations concerning mtravenous drip chemotherapy yith 
sulfanilamide 

Using an o 8 per cent soluoon m isotomc sodium lactate, 1200 to 
1600 cc , contaming 10 to 15 grams of the drug, were injected between 
9AM and 7PM The blood level, which could be made to var^^ with 
the rate of injecaon and the total amount administered, reached 16 to 
26 mgm per cent ivithin four hours This concentration could be mam- 
tamed until the mfusion termmated In the mornmg when the drip was 
again set up, after a lapse of approvimately twelve hours, the level was 
still at 10 mgm per cent In the course of five days patients received 
approximately 60 grams of the drug mtravenously Only a vert^ small 
percentage of the sulfamlamide was acet^dated, the largest portion, per- 
haps 85 to 90 per cent, circulatmg as the effectual free form These 
concentration cuix^es follow closely those prepared by Sobotka for 
blood arsenic m massive dose chemotherapy of syphilis 

Tins high concentration Avas maintained without marked objective 
toxicolog)^ though subjecavely the patient suffered considerably from 
the familiar cerebral manifestations Blood counts showed a fall of 
hemoglobin of 10 to 20 per cent The urme revealed ci^’-stals but was 
free from manifestations of kidney irritation 
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The easy assimilation of these drugs enterally has overshadowed the 
results of intravenous use Whether more can be accomplished climcaUy 
with the sulfonamides by the mamtenance of these higher levels of con- 
centration remains yet to be seen 

In exigencies where specific serum is aiailable, as m pneumococcus 
pneumonia, the drip may deliver alternately the chemotherapeutic or 
the specific serotherapeutic agency 

Intravenous Arsenotherapy 

The bulk of our experience m massive dose intravenous drip chemo- 
therapy has been with arsemcals m the treatment of primary and sec- 
ondary^ syphilis Smce 1931, with Louis Chargm and Wilham 
Leifer,®^ more than four hundred patients have been treated 

Over a span of five days neoarsphenamine has been given m 4 gm doses, 
Mapharsen up to 1200 mg doses The toxic phenomena and the thera- 
peutic efficacy may now be compared with the results of rouane 
therapy 

The Toxic Phenomena The first consideration in chemotherapy is 
concerned with nsk In chnical medicine the patients whose hfe is not 
in immediate jeopardy must not be exposed to hazardous therapy (noh 
iiocere) How then does the toxicology of massive dose arsenotherapy 
compare VTth that experienced m routme treatment? 

Mild and grave toxic phenomena result from all types of arseno- 
therapy Of the mild phenomena, to be considered only for theur 
nuisance value, are encountered primat)^ and secondar)'- fever, toxi- 
codermata, an occasional instance of transitor)^ jaundice, and gastro- 
intestinal distress (nausea and vomiting) 

The primary fever, occurring on the first day of treatment and 
lasting but a few hours, has been present in 62 per cent of the patients 
receiving neoarsphenamme— 41 per cent of those m the Mapharsen 
senes Hov’- commonly this occurs in routine therapy cannot be esn- 
mated Moore^“ uses the word, “usually ” In the routme ambulatory^- 
clinic, Avhere the patient is sent home foUovong the mjecnon, there 
seems to be no way of estimating the frequency of primary’- fever 
Parenthetically, it may^ be said m this place that one of the grievous 
short-comings of the literature of the s}q3hilologists is the paucity of 
information concerning untoward sj’^mptomatology’ The published m- 
formation is sketchy*, to say’- the best There are vide discrepancies 
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between the statements of the most eminent workers in this field 
The secondar)'^ fever, usually associated \\ath toxicodermata (clearly 
to be differentiated from the onunous dermatitis exfoliativa) occurred 
toward the end of treatment in 64 per cent of the panents in the neoars- 
phenamine group and 12 per cent of those receiving Mapharsen The 
occurrence of this complicauon in routine therapy is not stated 

Renal damage did not occur in any patient There were daily urine 
examinations and estimations of renal function by all available methods 
before and after treatment Stokes'*^ states that renal damage occurred 
in 10 7 per cent of those receiving routine treatment 

Mild transitory jaundice was seen in 3 6 per cent of the neoarsphena- 
mine senes— o 7 per cent of the Mapharsen group Tests of liver function 
were done by Louis J Suffer before and after treatment The urine 
was examined daily for urobilin Moore^® states that jaundice is “fairly 
frequent” in routine therapy 

As to nitritoid crises, there were none Moore^“ places their mcidence 
as 01 to 05 per cent According to Stokes,^’ they occur in 
20 8 per cent 

Grave Toxic Phenomena Of the grave toxic phenomena in skin, 
blood and liver, there was a single instance of dermatitis exfoliativa with 
recovery Even this complication was questionable since the patient also 
received sulfanilamide for a subsequent gonorrheal infection With this 
exception there has not been experienced any severe dermatosis, any of 
the blood dyscrasias such as aplastic anemia or granulopenia, any degen- 
erative hepatitis or nephritis In routine treatment, Moore^° states that 
dermatitis exfoliativa occurs 1/126 with arsphenamine— 1/197 with neo- 
arsphenamine Stokes’" gives a “fraction of a per cent” for blood 
dyscrasias Moore’” has experienced hepatitis with arsphenamine 1/117, 
with neoarsphenamine 1/282 If these three complications did not each 
occur in the same patient the incidence of their presence in the patients 
treated routinely, according to the iVIoore figures, must be bervveen i 
and 2 per cent Since these complications result fatally m more than 
half of the sufferers, it would indicate an expected treatment mortality 
for routine therapy approximating i per cent 

Peripheral neuritis occurred in 35 per cent of the patients vdio 
received neoarsphenamine and i per cent of those treated with Maphar- 
sen Vitamin B\and C did not affect the incidence or seventy of the 
neuritis In the Mapharsen series the neuritis was mild In no instance 
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wros It incapacitating In rouane therapy penpheral neunns is “fairly 
frequent ” 

The single important to\ic phenomenon of grave significance e\- 
penenced in massive dose chemotherapy has been hemorrhagic ence- 
phalitis Cerebral symptoms have occurred in just short of 1 per cent of 
the patients Twice the complication was exceedingly grave, one of the 
men was unconscious for several days, the other died 

In routine therapy there is a diversity of opmion concermng the 
incidence of hemorrhagic encephalius Moore'’*' in 15,000 patients has 
never seen it Schamberg^® reports its mcidence “many ames ” Cole®® 
experienced fatal hemorrhagic encephalitis once per two hundred pa- 
tients It IS his opinion that it causes 62 per cent of all treatment deaths 

Hemorrhagic encephahas is not produced by overdosage It occurs 
as an idiosyncrasy and in routine treatment usually follows a second or 
third injection In addition to its incidence m fatal cases, it must occur 
also m individuals who recover We can obtain no data on this point 
from the syphilologists 

Hemorrhagic encephalitis is the greatest threat in massive dose 
chemotherapy It is a manifestaaon of idiosyncrasy, not overdosage It 
has been expenenced by most syphilologists m rouane therapy as fre- 
quently as m our senes Moore’s experience is apparently umque and 
beyond our understanding One hundred per cent of our comphcaaons 
are reported Is this equally true of routine therapy where paaents are 
ambulatory and the case loss averages 84 per cent^ 

In our experience, “treatment death” has occurred once m more than 
four hundred expenences (025 per cent) There has been no death in 
the Mapharsen group In rouane therapy. Cole®® had twelve treatment 
deaths, i per cent m a senes of 1212 paaents More than half of these, 
approximately a half of i per cent, resulted from hemorrhagic ence- 
phahas Stokes,®' as well as Phelps'*® m the Navy, has had one treatment 
death per five thousand to seven thousand injecaons If each paaent 
received approximately twenty-five injecaons, the ratio of treatment 
death is one to three hundred, or one to four hundred In comparison, 
treatment death of i per cent in our neoarsphenamine series is but 
slightly excessive The mortalitv’" of o 25 per cent in the whole senes 
parallels the rouane ex-penence The record of no treatment death in the 
Mapharsen senes speaks for the relanve safety of massive dose chemo- 
therapy 



The Results of TreatiME^tt frOxM the Public He\lth Standpoint 

The benefits of massive dose chemotherapy may be discussed with 
regard, first, to the pubhc health aspects and, second, from the stand- 
point of the mdividual patient 

"With massive dose chemotherapy, the patient is insututionalized for 
seven days and receives active treatment for five days No institutional- 
ization IS required for rouone therapy 

A’Shth massive dose chemotherapy, no ambulator)^ treatment is re- 
quired other than for folloM-up purposes Rounne treatment means 
M^eekly visits at a highly orgamzed chmc 

The infecavity of the patient under routine therapy is three weeks, 
during M^hich time he mingles with the commumt}^- Our patients are 
dark field negative by the end of forty-eight hours m the hospital At 
no time after their discharge do they menace their contacts 

One hundred per cent of our patients complete treatment If they 
are lost from follow-up they have exactly the same chance for a satis- 
factorv’’ result as those who have been faithful In routine therapy, The 
Cooperative Climcal Group, reporting under the auspices of the 
United States Pubhc Health Senuce, state that m their slx clinics, mclud- 
mg that of Johns Hopkins Hospital from which Moore reports, there 
was an 84 per cent case loss Stated positively, sixteen patients in one 
hundred receive what the group believes to be adequate treatment 

The Results in Terms of the Indimdual Patient 

The results of massive dose arsenotherapy from the standpomt of 
the individual patient have been reponed, under the auspices of the 
distinguished Committee that has supennsed the work 

The first series of nventy-five patients receiving neoarsphenamine 
tvas treated at The Alt Sinai Hospital on the Sertnces of George 
Baehr in 1933 The immediate results appeared m 1935 and the five-year 
results in 1939 

The second neoarsphenamme series, now under the direction of the 
Committee, is approachmg a span of obsen'^ation averaging three years 
The third series of patients received Alapharsen in insufficient dosage 
At first 400 mgm were employed Tentatively and cauaously, the 
dosage was worked up to 1200 mgm , the amount that is now considered 
optimal An average of 700 mgm of Alapharsen tvas given in this senes 
Senes three has been fallowed for approximately eighteen months 
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The fourth group of patients received 1200 mgm of Mapharsen 
The results of therapy m this category are to be compared with the 
results m the neoarsphenamine series The results are soil mcomplete, 
smce the last patient u^as treated less than six months ago I am at hberty 
today to discuss only those results published by our Comrmttee as 
read at the meeting held at The Alt Smai Hospital, m Apnl, 1940 

Re-treatment 

In none of the four series was any adjuvant treatment with bismuth 
or mercury administered This was not done because of lack of con- 
fidence m these drugs Their adrmmstration was omitted in order that 
a relatively pure climcal experiment might be conducted In the neo- 
arsphenarmne senes the patients were not re-treated It was understood 
that the results would stand or fall on the basis of the smgle course 
In the smaU-dose Mapharsen senes it soon became obvious that our 
ongmal dosage was msufficient Rather than sacrifice the welfare of 
the patient to the experiment, the policy of re-treatment was msntuted 
Approximately 10 per cent m this group required second courses In 
the large dose Mapharsen series the number of re-treatments has been 
reduced to 4 per cent Several of the patients w^ho picked up fresh 
infections were also re-treated by massive dose arsenotherapy 

Patients w'ho were re-treated w'^ere reclassified accordmy to their 
individual progress 

The Clinical Results of Masshe Dose Arsenotherapy 

The climcal results are reported in four groups (i) Patients who 
were lost from obsen'-ation, (2) those w'-hose reports might be pending 
or mcomplete, (3) unqualified failure, and (4) satisfactory The word 
“cure” has never been used in any report 

Loss The case loss in all three groups is 10 per cent Each of these 
patients completed treatment Each has a chance for successful out- 
come equal to that of those faithful m the follow'--up Since the records 
are inadequate, the percentage figures noted below exclude the lost 
cases In making comparisons wnth patients treated m routine fashion. 
It must again be recalled that the Cooperative Climcal Group has a 
case loss of 84 per cent, none of w horn received w hat is regarded as an 
adequate amount of therapy 

P ending In each of our groups, certain patients have been classified 
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ns pending since their records are incomplete There are 4 per cent in 
the neoarsphenamine series, 6 per cent in the small dose Mapharsen series, 
and 2 1 per cent in the more recent Mapharsen group, many of \\ hose 
records are soon to be completed satisfactorily 

Failure 

Unqualified failures have occurred in all three groups These patients 
have had either ( i ) an infectious relapse at the site of the chancre, or 

(2) , without clinical symptomatolog)’-, they exhibited serum fastness, or 

( 3 ) , serologic relapse Late syphilis of the central nervous system or the 
cardiovascular apparatus has yet to be seen Any lesion other than that 
at the site of the original sore has not been observed 

Spinal fluid examinations have been made almost without exception 
There v as but one posiave test, and that in a morphine addict u ith a 
s^qabilitic wife 

SxTISFXCTORY ReSULT 

A satisfactory clinical result is reported in patients u ho have no clini- 
cal symptoms and who have repeatedly and persistently negative 
serologic reactions by the M'assermann, Kolmer, Kline and Kahn tech- 
niques This has been the outcome in 91 per cent of the neoarsphena- 
mine group, 86 per cent of the small dose Mapharsen group (witli 6 per 
cent still pending) and 78 per cent of the large dose Mapharsen group 
(u ith 2 1 per cent still pending) Nineteen patients were re-treated v hen 
their progress appeared unsatisfactorj'^ at the crucial period benveen the 
tenth and sixteenth week Fifteen were in the small dose series, and but 
four in the optimum dose group Following the second courses, the re- 
sults could be reclassified as saosfactorv 

In the analysis of the satisfactory'’ group, it is particularly to be noted 
that It contained almost every patient whose infection u as of a duration 
of eight ueeks or less The unsuccessfully treated paoents were re- 
cruited entirely from those whose infection vas of a duranon of more 
than eight weeks 

Comp PRISON With Results of Routine Therapy 

A\'hat are the results of rouone therapy in comparable cases^ The 
figures to be presented make difficult any sansfactory'' comparison First- 
ly , those presented by the Cooperatn e Clinical Group are from series in 
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which there is an acknowledged 84 per cent case loss It is not stated 
whether the published statistics are based on the number of patients who 
instituted therapy or those that received adequate therapy If it is on the 
basis of those vho instituted therapy, and 84 per cent were lost, then 
only 16 per cent can possibly have had a satisfactory result if ever>^ 
one V as cured On the other hand, if the figures are given as the results 
in those patients v ho successfully completed therapy, then comparison 
with our results is unfair since 100 per cent of our patients completed 
therapy whether or not they were followed 

Mindful of these possible errors in calculation, four sets of routine 
figures wall be given 

Moore reports, m 1423 patients with early syphilis, that he had 8 
per cent failure, and 92 per cent serologic reversal In his text book"® 
he reports on a second group, comparable with ours, with primarv'^ sero- 
negative, pnmar}'’ sero-positive and early secondary syphths There w^ere 
52 per cent who became serologically cleared and 48 per cent whose 
course -was unfavorable 

Stokes,"’ treatmg 606 patients by contmuous treatment, had 86 8 per 
cent clearing and 13 2 per cent unfavorable In a second series of 306 
patients, w ith partly conanuous and partly intermittent treatment, there 
tvas clearing in 59 4 per cent and 40 6 per cent unfavorable 

The individual results of massive dose arsenotherapy in early syphihs, 
as compared tvith those obtained in routme therapy, may consert'^atively 
be said to equal the best reported, and far transcend those followang 
less than optimal therapy under less than optimal conditions If the 
comparison could be made on the basis of the results in consecunve 
senes of patients initiatmg therapy, it is highly probable that the sat- 
isfactory results in massive dose arsenotherapy ■would so far exceed 
those obtained in routine therapy as to outweigh all other considera- 
tions, even those voiced by the most captious 

Conclusions 

Intravenous drip chemotherapy provides for the direct dehverj’’ of 
relatnely massive doses of potent therapeutic agents such as the sulf- 
onamides and the arsemcals By this means effective concentrations 
may be produced and maintained without the hazard of the immediate 
toxic phenomena of “speed shock ” Contrary to the e-^pectancy, there 
do not appear late toxic complications resulting from excessive dosage 
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or cumulauon Difficulues due to idiosyncrasy’’ crop up unexpectedly, 
causing treatment morbidit}’’ and treatment mortality The incidence 
of these closely approximates those of rouune therapy The results of 
therapy approach the goal of the chemotherapist They would seem 
to justify the hazards of increased toxicolog)’’, were these present 
Richer and Mider experience yyith intravenous drip chemotherapy, 
usmg other available preparations m diverse climcal infecuons, should 
offer greater hope and a broader horizon in the struggle for the relief 
of human suffering 
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diagnosed case w Rh a septic temperature 
of si\ months duration and a bizarre 
clinical picture, Sidnei H Gurian (bi 
mutation) g] Lincoln Hospital, Sta- 
philococcus septicemia with recoierv in 
a tllree-^ ear-old child, Edward Press (bv 
mutation) , Discussion b\ Harn S Alt- 
man, h] Mount Sinai Hospital, Pneumo- 
coccus meningitis reemen in an infant 
aged ten months, Arnold M ideriiian (bi 
im Ration) , Discussion b^ Bela Schick 

Orthopedic Siirijerp — Ins*'ead of the regular 
meeting at the Vcndem^ of Jledicine, the 
Section of Orthopedic Surgerv met on 
Noi ember 15 w itli tlie Philadelphia Or- 
thopedic Club in Philadelphia 

Noi'ember 16 — Opliilialmoloi/i/ Exhibits — a] 
Comparatne aiiatoim of tlie eie, Arnn 
Medical IRuseum, Lt Col J E Ash, 
■Washington, D C (In im Ration) , b] 
Stereoscopic drawings of ophthalmologic 
neuTo-anatomc, P J I emfelder, Lee 
Allen, Iowa CR', low i (In mutation). 


c] Manunalian fundi, LeGrand Hardi , 

d] Normal cariations of the optic canals, 
Ravmond L Pfeifer ^ Reading of tlie 
minutes ^ In memoriam — Dr Ben tVitt 
Ke\, Samuel Oast YPnpers of tlie eien- 
ing— The clinical aspects of anatomc , 
a] The orbit, Ravnold N Berke, Hack- 
ensack (b\ mutation), b] The central 
nervous si stem with particular regard 
to the usual pathwaj and the oculo-motor 
system, George A Blakeslee, c] Tlie 
ejeball, F Bruce Fralick, Ann Arbor 
(bv invitation) ^ General discussion 

NoiEiraER 19 — medicine Reading of the min- 
utes y Papers of the eiening — n] Medi- 
cal approach to the cancer problem, 
Cornelius P Rhoads, b] Diagnosis and 
treatment of diseases of the hmiph 
nodes, Fiancis Carter Wood, Discussion 
bi James Ewing ^General discussion 
^ Executn e session 

NomsinER 20 — Otolari/npoloffi/ Rending of 
the minutes ^ Papers of the m ening — 
a] Surgical aspects of carcinoma of the 
InriTix, Jolin D Kernan, b] Roentgeno- 
therapi of cancer of the lanmx and 
pharnix, Maurice Lenz ^ General dis- 
cussion 

Noih-mder 20 — Oenito-Urniarif Siirperif 

Reading of the minutes ^ Papers of 
the e\ ening — Sunposmm on the manage- 
ment of genito-iirinarv malignancies — 
a] Malignancies of the prostate, Llo^d 
Lewis, Johns Hopkins Lnl^erslt^, Bal- 
timore (b\ mutation), b] Malignancies 
of the iirinan blnddc'-, Ernest M Wat- 
son, Buffalo (bi in\ Ration) , c] Malig- 
nancies of the kidnev, Henrv G Bugbee 
^Discussion opened bi — a] Ro^ B 
Henline, b] Nathaniel P Rathbun, c] 
Fedor L Senger ^General discussion 
^ Executn e session 

Noi-ewber 2G — Obftetricf and Giinecoloqy 
Reading of the minutes ^ Papers of the 
e\ ening — Program bj the Lving-in De- 
partment of New York Hospital ^PJns- 
lologi of pregnanes — a] Hormones, Her- 
bert F Traut, b] \ itamins, Carl T 
jasert (bi mutation) c] Urinan tract, 
Charles M McLane (In mutatipnJ' — 
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d] Metabolism, A T Milhorat (by in- 
Mtation), e] Diet, R Gordon Dougins 
(by inMtation), Ralph C Benson (b\ 
inMtation), Discussion by Alfred C 
Beck 


DtcEMBER 3 — Dermatology and Syphilology 
Presentation of cases — a] New York 
University College of Medicine and Bel- 
levue Hospital, b] Miscellaneous cases 
^Discussion of cases ^Executive ses- 
sion 

Dfcejiber 6 — Surgery Reading of the min- 
utes ^ Presentation of cases — a] From 
the Babies Hospital — 1 Diaphragmatic 
Iiemia, 2 Ligation of patent ductus ar- 
teriosus (3 cases) , 3 Bleeding Meckel’s 
diierticulum, -t Gangrenous intussuscep- 
tion, Discussion b\ E J Donoian, b] 
Case illustrating paper of evening, Percj 
Kllngenstein ^ Papers of the evening — 
a] Meckel’s dnerticulum in infanci and 
childhood, Percy Klingenstem , Discus- 
sion hi Edward H Peterson, b] Acute 
abdominal conditions in children, Charles 
W Lester, Discussion by Charles E 
Farr ^ General Discussion 

Decevibeh 10 — Keurology and Psychiatry 
Reading of the minutes ^ Papers of the 
esening — a] Spontaneous occlusion of 
the common carotid arterj, Morton 
Galdston (bv in\ Ration) Sidney Govons 
(by invitation), S Bernard Wortis, 
Discussion bi J Slurray Steele, Henrv 
K Tailor, b] Further results of vitamin 
B, therapj m paraljsis agitans, Norman 
JoUiffe, Discussion bv Josephine Neal, 
c] Electro-encephalographic changes 
during hj’per-ventilation m epileptic and 
non-epileptic disorders, Norman Q Brill 
(b\ invitation), Herta Seidemann (bi 
invitation) , Discussion by Richard M 
Brick-ner, Paul F A Hoefer (bv ini ita- 
tion) , d] The liuman electrocorticogram 
A studi of electrical potentials taken di- 
rcctlj from the exposed brain in liealth 
and in disease, John E Scarff, Mr IVal- 
tcr r Rnhm fhi invitation) Discussion 
by Traej J Putnam, S Eugene Barrera 
(bv invitation) 


December 12 — Pediatrics Reading of the 
minutes ^Papers of tlie evening — a] 
Emphjsema A dommant finding in an 
acute respiratorv mfection, Margaret R 
Re 3 'nolds, Discussion hv Marshall C 
Pease, b] So-called essential hvperten- 
sion In childhood, Irwm Philip Sobel, 
Discussion bv Maurice Bruger (bv invi- 
tation), Henrv A Schroeder (bv invita- 
tion), John D Lvttle, c] The normal 
development of the male genitalia and 
secondarv sex ciiaractenstics from birth 
tlirough puliertv, ‘William A Schonfeld 
(bj invitation). Discussion bv Hilde 
Brucii (bv invitation), Harrv H Gordon 
(bv invitation) ^ Showing of film — 
“M’ben Bobbv goes to school ” 

December 1G — Ophthalmology Demonstra- 
tion of cases v Exhibits of new ophthal- 
mological instruments bv various firms 
^ Reading of tlie minutes r Presentation 
of cases — a] \ case of intra-epithebal 
epithelioma of the cornea, John S Mc- 
Gavic (bv invitation) , b] A case of 
lattice keratitis, W Guernsev Frev, Jr , 
c] A case of symmetrical bilateral 
coloboma of the ins, lens, retina, and 
choroid, Martin H Kllmann (bv invita- 
tion), d] A case of cvstic ptervgium 
operated successfullv hv a new technique, 
Wilham B Dohertv , e] Three cases of 
episcleritis in riieumatoid arthritis, Jules 
W Smoleroff (bv invitation) , f] A case 
of malignant teratoma of the orbit, Al- 
bert V Saradarian (bv invitation) , g] 
A case of Boeck’s sarcoid, Jesse A1 
Levitt (In invitation) ^Papers of the 
evening — a] Capsulotomv and iridocap- 
sulotomv technique vv ith a special kera- 
tome and iridocapsidotomv scissors, Con- 
rad Berens b] The mechanics of optic 
nerve traction upon the retina during 
ocular rotation, with special reference to 
retinal detachment, Beniamin Friedman 

Deceviber IV — Medicine Reading of the min- 
utes ^ Presentation of cases — a] Mea- 
surement of the pain tlireshold, a new 
approach to tlie studv of pam, James 
D Hardv (bv invitation) , b] Measure- 
ment of the pain threshold, the effect of 
analgesics, Harold G Wolff Discussion 
bv McKeen Cattell, Harrv Gold, c] The 
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sifrnifitnncc of nuisiulir ^^enkness in 
Gra\es disease (^\lth uio\ ing pictures), 
l^phrnim Shorn (h\ mutation). Discus- 
sion In Vde 1 'Nlilliont (1)\ inMtntion) 
^General discussion ^Executne ses- 
sion 

DiciMiiER 17 — Oh^tefrici anti O i/tiecoloffi/ 
Rending of the minutes ^ Papers of the 
eienmg — a] Ihe pulse and respirntori 
rate during labor, Curtis I 'Mendelson 
(h^ iniitation) , Discussion In Harold 
E R, Pardee, h] Cause and ]ireiention 
of transfusion accidents m jiregnancc, 
Philip Lecine, Eugene M Kati-en Dis- 
cussion In Reuben Ottenherg, I \iiian 
Burnlinni (hi imitation) 

Di cEstBER 18 — Otolnri/)i(/oloifi/ Reading of 
the minutes ^Reports of cases — a] 
Hemangioma of tlie nasal ca\it\ with 
jiersistent, set ere hemorrhage, cured In 
radium tlierapi, Samuel Jlorse (In in- 
Mtntion), Discussion In W ^\ allnce 
Morrison, b] l\pe HI jineiunococous 
meningitis and septicemia w itli c< mpletc 
reco\er\, Moghtnder (In imitation) 
^Papers of the eienmg — a] Sulfanila- 
mide in otitis media m children, Edwin 
Bilchick, George H O Kane (In muta- 
tion), b] ronsillectoim with consena- 
tion of tissues, fisciii and mucosa, 
Robert H Fowler 

DicFitBFR lS~Gciiito-Uriiiari/ Sitrqeri/ 
Rending of the minutes ^ Papers of the 
eienmg — Sinpiosium on non-specific in- 
fections of the genito-urmari tract (ex- 
cluding gonorrhea and tuberculosis) — a] 
Lheinotherapi in urinari tract infec- 
tions, Edwin P Aliea, Durham, North 
Carolim (In mutation), h] The forma- 
tion of urinari calculi produced In the 
Proteus ammomae, C Donald Creevi, 
Minneapolis (In imitation) ^Discus- 
sion hi Meredith Campbell ^ General 
discussion ^Executiie session 

Dicisiber 20 — Orthopedic Snrt/cri/ Reading 
of the nimiites ^ Presentation of cases — 
a] Fracture turough sacroiliac lomt as- 
sociated withlnerie in pin End-result 
following muscle transplantation, Ernest 


Burgess (In mutation) b] Fracture of 
tlie acetabulum followed In limitation of 
motion of the hip Vcetabuloplasti, 
Donald Starr (In imitation) ^ Paper 
of the eienmg — briiitiire of tlie peli is 
Knatomual reduction and treatment of 
comjilications, F R alter Carruthers 
little Rock, Vrkansas (In mutation) 
^ General discussion In lohn A Tailor, 
Ralph I Barrett, Samuel \ lahss (In 
mi it ition) 


1 PPI LI ATP I) ^ O C I E T 1 r S 

Noi HIRER IS — R'cic } ork Roeiiltieit Sonet t/ 
(in affiliation rtith The Rerc 1 ork Acad- 
enii/ of Medicine) Papers of tlie eienmg 
— a] Hie effect of the sliape of the heart 
on the clectrocardiogra]'hic pattern, Vr- 
thiir M Master (In ini Ration) , b] Con- 
trast I isiiahzation of tlie cardiac cliaiii- 
bers m empbisemn, Mnrci L Siissman 
Morris F Steinberg (In mi Ration), Ar- 
thur Grishman (In mutation) c] Con- 
structiie pericarditis — 1 Circulatori 
dmamics, 'Willinm M Hitrig (In in- 
utation) , 2 Clinical and roentgen fea- 
tures, Bernard S Oppcnheimer (In in- 
I Ration), 3 Surgical aspects, Harold 
Neiihof (In mutation) ^ Discussion — 
a] Charles Aden Poindexter (hi muta- 
tion), b] George P Robb (hi muta- 
tion), c] Samuel Olcott Ihompson (In 
mutation) ^ Executii e session 

NoiFiiniR 28 — 7\eic York Patholoqical So- 
net i/ (in affiliation with The Kero York 
Academy of Medicine) Case report — a] 
Postpartum necrosis of the pituitnri 
gland, Alfred Plant, Beth Israel Hos- 
pital ^Pipers of the eienmg — a] An 
experimental studi of nutrition and age 
ns factors m the pathogenesis of com- 
mon diseases of the raE Tohn A Saxton, 
Tr (In mutation), Cornell E'nnersiti 
Medical College, b] Relationship of 
bacteriological procedures to the diag- 
nosis and therapi of pneumonia, M heelan 
D Sutliff (bi mutation), Bureau of 
Eaboratories, Department of Health 
^Execiitiie session 
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DhciiiBER 1(3 — Kew York Roentyen Society 
(in affiliation iciIJi The i\ eio York Acad- 
emy of VedicineJ Smiposiiim on nrtliri- 
tis — a] Classification anti clinical aspects, 
Currier McEwen (b\ in\ Ration), b] 
Pathological aspects, D ^Iiirra\ Ange- 
Mne (b\ inMtation), c] Radiological as- 
jiects, Haig H Kasabacb ^ Discussion 
In Edward F Hartiing (In inMtation), 
Ralph H Boots (b\ ln^ Ration) 

DrcEiiBER 18 — Xerc York Pathological So- 
cielif (in affiliation with The New York 
Icadenu! of Medicine) Case Reports — 


a] Spontaneous non-traumatic rupture 
of posterior papillar\ muscle of the 
heart, Caspar Burn, Kings Count\ Hos- 
pital, b] Carcinoma of the stomach with 
skeletal metastases, m\elophthisic ane- 
mia and splenomegah, M W Johannsen, 
Belle\ue Hospital r Papers of the e\e- 
ning — a] Concerning the etiolog\ of 
c\stic fibrosis of tlie pancreas, Henr\ 
Brod\, Beth Israel Hospital, b] Phos- 
phatase in normal and malignant tissues, 
Jacob Furth, E A Kabat (b\ msita- 
tion), Cornell C'nneroit\ Medical Col- 
lege ^E\ecutne session 



Hartwell, Toiin Vuocstls 10G7 Fifth 
A\ eniie, New 1 ork CR\ , bom m Decker- 
tow n, Counts Sussex, New Jerses, Septem- 
ber 27, 1869, died in Oakdale, Long Island, 
Isew 1 ork, Xoiember 80, 191-0, recened the 
degree of Bachelor of Philosopln from "i ale 
UnnersiU in 1889 and graduated in medi- 
cine from laic Medical School in 1892, 
elected a Fellow of the Academ\ No\ ember 
7, 1901 ser\ ed ns a member of the Cem- 
niittee on Public Health Relations 1917- 
1929, ns Mce-president of the Academi 
1918 1920, ns president 1929-1932, as a 
niember of the Committee on Medical Edu- 
cation 1933-193-1, and ns a member of the 
Bonrd of Trustees m 1928, 1933-1931, and 


again from 1939 until his death He was 
director of the Academ\ 1931-1939 

Dr Hartwell was emeritus clinical pro- 
fessor of surgery at CMmell UniversiU Med- 
ical College and was consulting surgeon to 
Bellevue, Presbwtenan, Reconstruction Unit 
of Post-Graduate, Memorial and Lincoln 
Hospitnls, the Lawrence Hospital in Bron\- 
ville, the Lnited Hospital in Port Chester 
and the New "^ork Infirmarv for AVomen 
and Cluldren In 1939 he became associate 
director of the American SocieU for the 
Control of Cancer 

He was a Fellow of tlie American College 
of Surgeons and a member of the New 
York Surgical SocieU, the American Surgi- 
cal Association, the Societv of Chnical Sur- 
geons, tlie American Association for Tlio- 
racic Surgerv, the American Medical Asso- 
ciation and the Counts and State Medical 
Societies 

During the AVorld A\ ar. Dr Hartwell 
served m tlie Armv Medical Corps and was 
discharged with the rank of Major 
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In the cleatli of our Ex-President and E\- 
Director, John \ Hartwell, the Acadenu 
lias suffered a \er\ great loss Captain Lid- 
dell Hart in Iiis ‘Reputations Tien "iears 
AfteP’ sa\s of General Gallieni, tlie real 
author of the Miracle of the Marne “but 
tlie finest epitaph and tliat most acceptable 
surely to him, is also tlie simplest ‘Gallieni 
— la tfite haute ’ ” How descriptive of Hart- 
welP I can imagine no truer motto for him 
throughout his ivhole career in athletics, 
teaching, surgen, and Ins later exeeutiie 
positions 

Ml acquaintance witli him began as an 
undergraduate at college where one of m\ 
earli memories of him is his futile but game 
pursuit of Ivee, who scored a winning touch- 
down in a 'i ale-Hnnard game As captain 
of tlie famous ’92 Crew, whicli made in June 
the second fastest record time at New Lon- 
don, lie displaied his courage, a dominant 
trait throughout ins life, in the removal 
against the adiice of the conch of a famous 
powerful, but oierw eight member of the 
crew who had also rowed the lear before 
but could not pull his own weight in the 
boat Mhateier the odds, once his mind was 
made up tliat a course of action w as desirable 
‘losh” fought indomitnbh, sometimes with 
steam-roller methods, to accomplish his pur- 
pose, And he was xisualh right' Vnother 
carli recollection is in Professor Chittenden’s 
lahorntorx, Sheffield Scientific School I was 
puzxled in some mathematical calculation 
when Chittenden finnlh remarked impa- 
tienth ‘Josh Hartwell would neier haie 
done this, hut then he was bright’’ 

In looking oxer Dr Hartwells xnst num- 
her of professional appointments, both teacli- 
ing and hospital, it is difficult to know which 
to eiiiphasirc Shorth after graduation ns in- 
tern he hccaiiie Instructor and in PtOl \s- 
sistant Professor of Phssiologs at Cornell 
and then as n itnral in one who had come 


through Chittenden’s laboratory, did much 
research work His experiments In high m- 
testmal obstruction in dogs and the prolonga- 
tion of bfe by large parenteral doses of nor- 
mal salme is fundamental, and has become 
the basis of subsequent treatment m humans 
On the academic side, m the lanous grades of 
Assistant Professor of Surgen, Associate 
Professor of Surgen, Professor of Clinical 
Surgery and Professor Emeritus of Surgen 
at Cornell from 1909 to 1936, he threw the 
same energy into the instruction of medical 
youth that distinguished Inm m his own hos- 
pital and prnate practice His mam hospital 
interests were at Bellevue to which he became 
attached in 1903, rising through yanous 
grades imtil in 1916 he became Visitmg Sur- 
geon and Director of the 2nd Diiision and 
finallj Consultant in 1928 Into all this work 
Dr Hartyvell again threw all of his energy 
and it was m this period that he organized 
the Cornell Clinic wliere patients of moderate 
means recened expert care for a small fee 
No one of his appomtments gaye him more 
pleasure than his nommation in 1908 to the 
post of Assistant Surgeon at Presbvtenan 
Hospital, yyhere he had interned "Well do I 
remember the dinner giyen at the Lniyersity 
Club on this occasion and Josh’s delight 
This connection lasted until the union of Co- 
lumbia and Presbyterian Hospital and the 
consequent yy itlidrayy il of the Cornell mem- 
bers from tiie staff In all of his hospital and 
teaching appointments he had something of 
tlie attitude yvliicli later characterized him in 
his e-xecutiye positions, the courage to fight 
for yyhat he considered rigiit, regardless of 
opposition This yyas ahh satirized by Dr 
Corwin in liis speecli at tlie Veademy Dinner 
on Dr Hartwells retirement from the Di- 
rcctorstiip wliicli descrilied liim as a mtxture 
of Don Quixote and Oito 1 ct tliroughout his 
spcecli tins truth yyas emphasized he was 
essentially a cnisader w itli all tlie yirtues and 
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\ices cliarnctenstic of tlint t\'pe of nimcl 
'Hus, ll 0 ^^e^er, was qualified b'l a rare judg- 
ment of men and a diplomacv which enabled 
liim to use e\en those who disagreed witli him 
on details 

During tlie war he held the rank of major 
and taiiglit war surgen to surgeons entering 
the arnii and ivns instrumental in standard- 
ising surgical dressings used in the armj 
In France in 1918-19 be was assigned to dut% 
with tlie Cliief Surgeon of the First Arm\ 

His association with the Academj began 
witli bis election ns fellow in 1901 He sened 
on the Public Health Committee from 1917 
to 1929 and at tins time began liis acquain- 
tance with public health problems which 
later, in his Presidenci and Directorate, gaie 
him the knowledge to speak witii nutlioriti 
before ciiic and legislatiie hoards This he 
did conMncingh on mani occasions, becom- 
ing widelj known ns tlie civic, state and, to 
a lesser extent national, mouthpiece of medi- 
cal opinion Here lie struck a mean between 
the extreme liberal and extreme conser\ati\c 
positions He was particularh interested in 
the fight against cancer and in 1989 became 
Associate Director of tlie American Societ\ 
for the Control of Cancer He made frequent 
appearances before legislatiie committees in 
Albani to protest against tlie enactment of 
legislation which would prohibit experiments 
on living dogs He was a determined oppo- 
nent of fee-splitting and also directed atten- 
tion to the dangers of oi erspecialization and 
urged that there be more plnsicians of the 


tipe of old-fashioned fainili doctor who was 
skilled in all branches of medicine and spc- 
tialired in none 

As Director of the Vcadcnn of iMedicinc 
he was faced with the problem of declining 
reienue and tlie necessiti, in tlic c\cs of 
manj of his associates, of balancing the 
budget Full of optimism, whicli with his in- 
Mncible courage was perhaps one of Ins two 
most distinguishing characteristics, he de- 
clined to cut down am of the Acadenn s 
actnities, insisting that appeals to tlie puhlic 
could balance the budget and it was unthink- 
able tliat the Acadeini should curtail am of 
its Public Health, Jledical Dducation, or 
Medical Information work During all of 
his later jears he was crippled mucli of the 
time bj \asculnr trouble of tlie legs, which 
hod plagued him ei er since an attack of 
tjqihoid plilebitis during his liospital intern- 
ship Directing the affairs of tlie Acadeniv 
from a hospital bed, or from his oscillating 
table, and being carried on a stretcher to 
vote or to a duck blind, he seems here to be 
carrying out to the full the motto, “La Tete 
Haute ” 

Alwavs an ardent sportsman, he was a 
member of the Board of Directors of “More 
Game Birds in America” and it was his 
expressed hope tliat lie might die with a fish- 
ing rod or a gun in his hand In the end 
death came as his guide handed him his gun 
on his last duck-shoot 

Lewis Fox Fhissell 
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Malcolm Goodridge 



What Is The New York Academy of MEDicrsE^ 

^iRST, let me express my appreciation of the great honor 
which has been conferred upon me by the Fellows of 
The New York Academy of Medicine, in re-electing 
me their President 

Two years ago, I avowed a full understandmg of 
my responsibilit)'" My responsibility continues, it has even increased 
in the nt'^o years in v hich I have been m ofiSce, and, while I may 
not have the same awareness today of my inadequacy that I had then, 
my humilit}’' is undimmished and my enthusiasm has progressed Per- 
haps this IS a happy combinaaon, humihty and enthusiasm 

I have been impressed, dunng my two years in office, by the fact 
that the public knows really little of v hat the Academy is, and v hat 
Its accomplishments have been 

Why should this be so' In searching for the reason, I have con- 
cluded that It IS chiefly because v e, as mdn idual physicians who form 
the Fellowship of the Academy, ha\e an obsession against advemsmg, 
It IS a tradiuonal i lolation of medical ethics to ad\ erase, and we have 


• CiNcn January 2 1941 at the \nnual Mcetinp of The New \orL Academy of Medicine 
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earned this aversion into our administranon of the Academy 

I feel that this is a mistaken philosophy, I am sure it is Muse, even 
necessary’’, for the pubhc to know what we are domg 

Two years ago, I told something of the histor}’’ of the Academy 
Tonight, I am gomg to try to tell you what the Academy is 

After all, what is The New York Academy of iMedicme’ It might 
be defined as an associanon of physicians, mcorporated under the laws 
of the State of New York, June 23, 1851, for the purpose of promotmg 
the advancement of medical science by such means as to them shall 
appear e\pedient and proper, and now occupying the premises at 2 East 
103d Street, and, even if I went no farther than that, it would be news 
to 7 / 70 St people 

To begin tvith, I should say there is a general misunderstandmg con- 
cermng the relationship of the Academy to organized medicine There 
IS really no relationship, except msofar as indmdual Fellows of the 
Academy are members of the medical socieues in die county, state, and 
country which make up organized m'edicme We as individuals are 
vitally interested m the affairs of the physician, m his trainmg and 
ethics, in his relaoonship to the public, and in his economic welfare 
The other day, I reread the Inaugural Address of a past President 
of the Academy who is soil livmg, Dr Samuel W Lambert He said, 
“The New York Academy of Medicme is not a local medical group 
It has become a nauonal institution” And, nuth rare foresight and 
\ ision, he said of our new buildmg, “This building is an asset of which 
M e may be proud, but it is also a liabihty which calls for increased 
expenditures nou’^ and in the future No one must forger that die 
future M til always call for increasmg endomnents to meet the neces- 
sar}^ expenses of the present work and also ex-pand mto the unknoivn 
and compelhng activities of the future This academy, like ever^'^ 
educaaonal mstituaon, must go on to new fields of work or retrograde 
and shp from its position of prominence ” This address of Dr Lambert s 
was dehvered in 1927, a short time after we moved out of our old 
building on West 43rd Street, where the Academy n^as in large measure 
self-sustaming and supported by membership dues 

Curiously enough, one of the difiiculaes m which we now find 
ourselves is due, m part at least, to the financial support of the Founda- 
tions which endoiyed us with large sums of money, snmulaung us to 
go fonvard mth pf^jects we had not previously undertaken The de- 
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mands on us increased in direct proporaon to the ser\nce we rendered, 
that IS, as we improved our sennce, the demands grew With the aid 
of the FoundaQons, we have come this far 

Let me review bnefly for you what the several departments of the 
Academy of Medicme have done and are doing Please remember, I 
cannot m the short time available this evening tell the whole story of 
our Library and of the Standing Committees of the Academy, nor, m 
discussing the vanous committees shall I make any attempt to arrange 
them m the order of their importance I am convinced this could not 
be done under any circumstances, for, with the Library as the hub, each 
department is a spoke m the wheel, of equal strength, and moving with 
equal velocity m any given direction 

Do you know that our Library is regarded by the Pubhc Librar)’- of 
New York as the natural repository of medical books, and that it is 
particularly nch m books on medical biography and the history of 
medicine^ And do you know that m 1939 the Academy Library seri’^ed 
more than six times as many readers as any other medical hbrary in the 
country, and that of these readers eighty-seven per cent were not Fel- 
lows of the Academy? 

Do you know that in 1939, through our mterhbrar)^ loan service, 
we loaned 3,040 volumes to 156 libraries, at an actual cost to the 
Academy of $1,520, while the books borrowed by the Academy for 
the use of its Fellovs totaled but seven volumes, at a cost of three 
dollars and a half? 

Do you know that the bibliographical service furnished bv our 
Library is one of but three such medical services m this country, and 
that the charges for this senuce do not nearly cover the cost? This, of 
course, represents a valid contribuuon to medical scholarship 

Do you knoM^ we have a card index to our Library Portrait Cata- 
logue, with some 47,000 cards, representmg 86,000 portraits of 30,000 
individuals? This list is in constant use, and the Catalogue is umque m 
medical hbrars^ senuce Reproduction of library matenal by photo- 
graph, photostat, and microfilm sencd 1,381 clients m 1939 

Do you knov vhat the Union List of Senals is? It contains the 
periodical holdings of hundreds of librancs m the Umted States and 
Canada, and up to 1925 it contained 75,000 entnes Since 1930, there 
lias been an annual supplement, published quarterly The cost of the 
original list Mas $70,000, of vhich the Academv paid Si,8oo, m addi- 
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non to the cost, $2,850, of listing its holdings, and Ave contribute about 
$500 a year toward meeting the cost of the annual supplement Ob- 
viously, a list of this kind has immense value as a reference book to the 
entire medical world 

Do you know that our Library has given duplicates to libraries 
m other countries, to Japan, in 1924, to replace losses suffered m the 
earthquake, to China, from 1932 to 1940, to replace losses due to the 
Japanese invasions, to Hungary, to Fiji, and to Chile^^ Do you know 
that m 1939, through the Exchange Sennce of the Medical Library 
Associanon, we gave to 272 libranes in the Umted States and Canada 
19,834 duphcates, and that the cost of handling this matenal was car- 
ried by the Academy, for the benefit of other libraries^ 

Do you know our Library has a collection of hospital and health 
reports, medical school announcements, and medical government docu- 
ments from all over the world that is second to none? 

And do you realize that these documents are costly to gather, to 
catalogue, and to store? 

The Committee on Pubhc Health Relations of the Academy is ap- 
proachmg its thirneth birthday, havmg been in existence since 1911 
Do you know that this Committee was entirely responsible for the 
transfer of quarantme of the Port of New York from the jurisdiction 
of the State to that of the Federal Government? And that it worked for 
the cleamng up and prevention of further polluaon of the waters around 
the City of New York, that it made studies and recommendations to 
effect more efficient handhng of city refuse, that it worked for improve- 
ment in housmg conditions through recommendation of enactment of 
a new Tenement House Law in 1929, and for the correcaon of ap- 
parent maladjustments m the administration and application of the 
Workmen’s Compensation Law, that it studied procedure in children’s 
and domestic relations courts, with the result that the number of chil- 
dren brought before the bench has been reduced by half, that it worked 
for estabhslied standards for physical examination of factor}’’ workers 
from fourteen to sixteen years of age, and for periodic examination of 
school teachers, for improved conditions for school children m the 
matter of nutrition, schoolroom hghting and ventilation, and provisions 
for handicapped children, for better food and drug laws, and for the 
protection of the pubhc from fraudulent advertising, that it initiated 
the movement for the establishment of a uniform nomenclature of dis- 
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ease, that it appointed a committee, back in 1927, to consider the need 
of a medical and public health museum, and today there has been 
established such a museum, the American Museum of Health, and that 
It has M^orked for the establishment of an Institute of Forensic Medi- 
cine^ That studies as to chmcal diagnosis for use in cardiac diseases, the 
control of venereal diseases and the disposition of earners, and the care 
of mental defectives have been carried on by this Committee, and that 
It M as asked to study the social and clmical aspects of manhuana poison- 
ing, with the cooperation of the Departments of Health, Welfare, and 
Police’ And that it has worked for more adequate hospital facdioes 
for tuberculosis and contagious diseases’ And that it participated m the 
study which resulted in an appreciable reducDon m diarrheal deaths in 
the newborn’ 

A subcommittee of the Public Health Relations Committee worked 
for a number of years, searchmg out the causes of maternal mortahtt^ 
and making recommendanons which effected a reducuon of 50 per cent 
of unnecessary deaths withm five years after the pubhcaaon of their 
report, six years ago Do you know who the members of this subcom- 
mittee w ere’ I doubt if many Fellow's of the Academy could name 
them 

Do you know that as long ago as 1927, the Committee on Public 
Health Relations made certain recommendations to the Commissioner 
of Health, in order to safeguard the patient, the agency, and the pro- 
fessional donor, in the use of blood transfusion, and that these recom- 
mendations were adopted, placmg agencies and professional donors 
under the control of the Department of Health, and that m 1930, under 
the motn ating force of this same committee of the Academy, the Blood 
Transfusion Betterment Association was formed’ And that this Asso- 
ciation IS now' cooperating wnth the New' York Chapter of the Ameri- 
can Red Cross, in centralizmg blood donors for the collection of blood 
plasma for w ounded and shocked soldiers and civilians of Great Bntain, 
and incidentally laying the foundauon for the use of plasma in our own 
defense’ Sacramento 2-8950, w'hich you see frequently now'adays, 
associated w ith pleas for blood plasma for Britain, is the telephone num- 
ber of the cleanng house for plasma volunteers, and that clearing house 
IS located on the founh floor of this, our Academy building, in space 
contributed b}' the Academy for such use 

Bear m mind that one of the most important relanonships of the 
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Academy to the public is the education of the doctor How many of 
you ever stop to consider )ust how much the Committee on Aiedical 
Education does m this direcnon, arranging the scientific programs of 
the eight Stated Meetmgs ivhich are held each year, arranging for 
twenty lectures given on Friday afternoons on subjects of current im- 
portance to physicians, and five lectures on Wednesday afternoons de- 
voted to problems which the general practitioner is apt to encounter 
in the field of Obstetrics^ And let me add that all of the Stated Meetings 
and the Wednesday Afternoon and Friday Afternoon Lectures are 
open to the entire medical profession 

Perhaps one of the most important funcaons of this Committee is 
the arrangement of the Graduate Fortnight, u'hich is held in October 
of each year During this Fortnight, a subject of hve general medical 
mterest is treated, and medical men from vanous cities, states, and coun- 
tries enroll The Fortnight consists of evemng lectures by men from 
all parts of the country, recognized authorities in their parncular fields, 
mormng panel discussions, afternoon dimes m the vanous hospitals of 
this city, and a large exhibit of various items pertinent to the subject of 
the Fortnight Last year, the subject was “Infections ” The year before, 
it was “The Endoermes ” Next October, it muU be “Cardiovascular 
Diseases, includmg Hypertension ” 

The Committee maintains a Bureau of Climcal Information, con- 
cermng opportumties for medical mstruenon or education throughout 
the country, and publishes a daily bulletm of surgical operations in 
various dimes of the cit)^, a daily bulletm of meetmgs, lectures, con- 
ferences, and hospital rounds, and a bulletm of clmical and pathological 
conferences and special rounds m the hospitals of New York 

It also cooperates with the Department of State of the United States, 
in guidmg medical scientists and students from South American coun- 
tries on their arrival m New York 

Separate from the Committee on Medical Education, but closely 
afiihated with it, The New York Academy of Medicine publishes a 
monwily medical journal called the Bulletin, under the authority of a 
duly ^pomted editorial board 

If ^ou know that the Committee on Sections is a Standmg Commit- 
tee of Academy, you are better informed than most, for some of 
the mem&rs of the Council did not know it until about a year ago, and 
yet, this is^e of the most important features of our organizaaon The 
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chairman of this Committee is appointed by the Council from among 
the three Vice-Presidents of the Academy There are eleven sections 
in all, ten scientific, each concerned with some special field of medicine, 
and one histoncal and cultural section Each of these sections meets 
once a month, and vanous topics of importance in the medical world 
are discussed freely 

I would like to emphasize the fact that these Section meetmgs also 
are open to all members of the medical profession 

Finally, we have a Standmg Committee known as the Comrmttee 
on Medical Information, of very great importance, because it acts, as 
Its name connotes, as a link berw^een the entire field of medicine and the 
public 

Let me show you just how effective it is m this respect The press 
has made a thousand inqumes, and there have been as many as two 
thousand from individuals, lay organizations, and commercial organiza- 
tions tvithm the last year The answenng of such mqumes has an ex- 
tremely important beating on the health of the commumty, and the 
work of this Committee is a feature of the Academy’s work which the 
public knows almost nothing about The people do not realize that 
they are being protected agamst misrepresentation in commercial ad- 
vertising through the mfluence of this Academy acavity 

Under the aegis of this Committee, a series of “Lectures to the 
Laity” IS given every year, on topics of interest to the general pubhc, 
which the Columbia University Press pubhshes m book form under the 
title, “The March of Medicine ” The average attendance at the last 
series was 779 

A year ago, under a fellowship grant from the Rockefeller Founda- 
tion, the Committee made a study of radio broadcasting of medical 
information 

Under the direction of the Committee, a radio penod, known as 
“Highw^ays to Health,” may be heard over Station WABC every week 
in the year 

The vanous committees of the Academy are bound together in a 
common interest As evidence of this, let me cite an example One of 
the most important of last > ear’s conferences vv as held under the 
auspices of the Committee on Medical Information, the “Health Edu- 
cation Conference,” which brought together pubhc health officers, 
\ oluntar^' health organizations, and medicine, as such, on the one hand, 
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and the press and radio, chief distributors of news, on the other 
The press of this city has drawn attention editorially many times to 
the part which The Ne\v York Academy of Medicine plays in the 
city’s life. Its friendship to the commumty, and its service to the public 
The Library figures give us a fair indev of Academy growth in all 
of Its departments, since we moved, fifteen years ago, from 43rd Street 
into our present building The total items m the Librarj'’, books, cata- 
logues, pamphlets, periodicals, and theses, increased by 70 per cent, the 
readers using our Library increased during this same period of time bv 
1 85 per cent, while the Librar)'^ personnel increased by but 60 per cent 
In 1928, the Librar}'" expenditures were almost exactly the same as 
the budgetary allowance for the coming year 

I fear I have burdened you mth a dull storj^ told in facts and figures, 
but for some ame it has been apparent to me that M’^e must let the 
Fellows of the Academy and the pubhc know what we are doing and 
what It costs to mamtam this organizanon 

I regret the lack of the gift of expression which u’^ould enable me 
to give you an idea of the enthusiasm with which the personnel of the 
Academy staff carries on in spite of some discouraging handicaps I 
cannot find words which would adequately set forth my admiration for 
the devoaon of the Fellows of the Academy who have given so much 
of their time, energ)'", and wisdom for the advancement of medical' 
science and for the betterment of the public welfare 

A year ago I called attenuon to the Academy deficit for the year 
endmg December 31, 1939 Perhaps many of you do not yet know 
that a deficit of some eighteen thousand dollars in that year was met 
through the generosity of Mr Bernard M Baruch 

During the past year the growth of the Library has been retarded 
and every department of the Academy has been shorthanded because 
your Budget Committee was compelled to make its allowance nearly 
forty-five thousand dollars less than the budgetaty requests 

Make no mistake about it, we are determined to go forward We 
shall resist to the utmost any thought of turnmg back But neither the 
fen'^or of the Fellows of the Academy nor its understaffed personnel 
can do It all Unfortunately, we are not in a position to shoulder all of 
the financial responsibility for the future 

If I have been in the least convincmg, in relatmg my story of the 
Academy, its triumphs as well as its tnals and tribulations, then I must 
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have demonstrated at the same time that ive are worthy of hberal 
financial support 

The Library needs more stack space '\^^e oivn the ground on which 
an addition might be built for such use The plans are drawn, not only 
for mcrease m the space required to house our books, but also for such 
rehabihtation of our present available space as will permit us to meet 
the tremendous mcrease in the demands which have been made on the 
Library m recent years 

A committee of Academy Fellows, under the chairmanship of Dr 
Harold R Mixsell, was formed early m the past year to raise the neces- 
sary funds to pemut us to go forward and later to add to Academy 
endowment A plan was adopted, under which we seek to raise $550,000 
immediately, for the structural changes m the Library which I have 
already mentioned and for greatly needed support of our annual budget 
It is our hope that in five years we may m addmon mcrease our endow- 
ment fund by $1,250,000, so that there may be no mterruption of 
Academy activities 

A suggestion made by Dr iMixsell’s comnuttee, I am happy to an- 
nounce, has become effective A Lay Council or advisory committee 
has been formed as a permanent feature of the Academy organizauon 
The foUowmg gentlemen have consented to serve m this Council 
Messrs Walter S Gifford, Chairman, Arthur M Anderson, George 
Blumenthal, Lewis H Brovui, Clmton H Crane, Marshall Field, Joseph 
A'l Hartfield, David M Heyman, Phdip W Lennen, George W 
A'lerck, and Edward L Shea They have met with Dr Alutsell’s com- 
mittee individually and collectively, and have already rendered mes- 
timable seriuce m terms of helpful advice 

Let me say, m closmg, that we have no delusions concemmg our 
importance, and no illusions wuth regard to our accomplishments What 
ive have done m the past will gi\ e you some conception of what we 
are today Our hope and ambition in matters concermng the public 
health and medical education arc endless 
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MEDICAL ASPECTS OF ARTERIAL 
HYPERTENSION^ 

Edgar V Allen 

DiMsion of Medicine Ma>o Clinic Kochcsier, Minnesota 


DISCUSSION such as this should begin logically with a 
definition of \\ hat constitutes normal blood pressure, for 
unless wt know the value for normal blood pressure we 
cannot know where normal blood pressure ends and 
hypertension begms We cannot find out by averaging 
the blood pressure of a large group of patients Statisncians are fond 
of pointing out that the average height of a population half of whom 
are 6 feet tall and half of whom are 5 V2 feet tall is 5 feet and 9 inches 
Yet there is not an individual in the group who has that height Averag- 
ing blood pressures of a large group of patients will not allow us to 
conclude accurately vhat constitutes normal blood pressure If one 
averages all of the figures, the figure for normal blood pressure mtU 
be too high and if one excludes frankly hypertensive values he is 
guilty of decidmg beforehand the answer which he sought by such 
a study Insurance figures do not help much either, for frequently the 
agent v ill not send to the insurance oflSce the application of a candidate 
for insurance who appears to have hypertension Also, the old rule that 
the normal systolic blood pressure is the age of the paaent added to 
100 IS fallacious, for it is unquestionably true that the normal blood 
pressure of adults does not increase with age The rather arbitrar>’^ 
upper limits of 140 mm of mercur\'' for normal systolic blood pressure 
and 90 mm of mercurv'^ for normal diastohc blood pressure constitute 
a fairly adequate basis for determirung normal blood pressure How- 
e\ er, recent studies of development of blood pressure and of sunuval 
of subjects whose blood pressures have been repeatedly obsen’^ed 
indicate that the figure 140/90 is not the upper hrmt of normal blood 
pressure but mdicates mstead early hypertension My associate, Hines,^ 
has shown that in 70 per cent of patients who have blood pressures of 
140/90 or shghtly less, h}q3ertension develops la rwenn,'’ years, whereas 
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A vanation of this hypothesis is that overactivity of the s}’^mpatlietic 
nen^ous system causes arteriolar constriction m the kidneys, mducmg 
release from them of a chenucal, vasoconscnctive substance which in 
turn results in widespread arteriolar constnction and hypertension 
However, such substances have not yet been demonstrated in essential 
hypertension Since the excellent work of Goldblatt^ and many others, 
there has been a tendency to assume that essential hypertension origi- 
nates in the kidneys but there is no evidence, other than reasoning, that 
this IS true Most thoughtful students consider the cause of arteriolar 
constriction in hypertension to be uncertain at the present ume 

It IS now V'^ell knovm that hypertension of man indistmguishable 
from essential hypertension may be produced by umlateral renal lesions 
and that when a diseased kidney is removed surgically the blood pres- 
sure may return to normal Barker and AValters^ have demonstrated this 
in an excellent manner Unfortunately, such renal lesions are found 
ver)^ unusually in hypertension M^ile I do not have the exact figures, 
my impression is that a lesion of a kidney which is responsible for 
hypertension can be demonstrated less than once m 300 cases Never- 
theless, a thorough study of a patient with essential h)p)ertension must 
include urographic exammauon, for occasionally we see a patient who 
has neither unusual blood cells in the urme nor a history suggesting 
infection or stone in the urinary tract but who has atrophic pyelone- 
phritis to which hypertension is secondary Interestingly, Hines and 
Lander® have shown that hypertension seldom develops among patients 
who have atrophic pyelonepliritis unless they had high normal blood 
pressures before pyelonephritis developed This suggests that the sub- 
stratum of hypertension must be present before pyelonephritis can pro- 
voke hypertension It suggests also that pyelonephntis is only one of 
several specific stimuli which can cause hypertension It is my impression 
that occasional demonstration of a renal cause for hypertension of mm 
does not prove that all or most of essential hypertension is renal in 
ongin but only that renal hypertension has been mistaken occasionally 
for essential hypertension 

One impressive feature of essential hypertension is the inheritance 
of It It may seem strange that an mdividual can mhent a disease which 
does not become evident until middle adult life but there are examples 
of other conditions which occur similarly Baldness, cerebellar atrophy, 
muscular dystrophies and atrophies may affect members of certain 
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families but not become apparent until after adolescence Moreover, 
latent evidence of hypertension may be present early m life Hines® 
has shown that excessive responses of blood pressure to a standard stim- 
ulus occur m about r8 per cent of healthy school children who have 
normal blood pressure This is approximately the mcidence of hyper- 
tension among adults There is yet only incomplete but none-the-less 
suggesave evidence that of all subjects nuth normal blood pressure 
hypertension develops only among those whose blood pressure increases 
excessively when a hand is immersed m ice water or as a result of 
some other standard stimulus In other words, even m childhood there 
may be occult evidence of hypertension Coming events cast their 
shadows before 

Almost 95 per cent of patients with hypertension have a family 
history of cardiovascular disease AymanV study shows that the mci- 
dence of elevated blood pressure in famihes m which both parents had 
normal blood pressure was only 3 per cent If one parent had hyper- 
tension, the mcidence of hypertension among the children was 28 per 
cent and when both parents had hypertension the respecave figure \\ as 
45 per cent The hereditary factor is well shown by the study of Hmes,® 
which mdicates that the substratum of hypertension is inherited and is 
apparent before hypertension develops 

If the physician bears m mind that hypertension may result from a 
number of causes, he need not ov'erlook a specific cause for elevation 
of the blood pressure He must consider coarctation of the aorta, 
ncphnus, obstruction to the free flow of urine, Cushmg’s syndrome, 
tumors of the suprarenal glands, the kidneys, or the ov^aries, and pyelone- 
phritis However, these condiuons are almost ahv^ays obvuous or very 
uncommon There is actually little value, and only interest, m differ- 
entiating chronic nephritis with hypertension from essenaal h}^er- 
tension with renal involvement The great majority of cases of h}'per- 
tcnsion are of the essential type, and ordinarily differential diagnosis is 
not difficult or it is unimportant 

The importance of h)^ertension as a problem of health needs 
emphasis High blood pressure is both a common disease and a senous 
one Indeed, it appears to be more common and more deadly than 
cancer At the iMayo Clinic, each year, we encounter from j,ooo to 
6,000 panents who have definite hypertension According to estimates 
of the Metropolitan Life Insurance Conipanv cardiovascuIar-renal dis- 
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eases will kill 600,000 people in the United States in 1940 that is, 
they will kill four times as many people as cancer Mill Apparently, 
hypertension accounts for from a half to three-fourths of all deaths 
referable to cardiovascular-renal disease, and thus is from nvo to three 
times as deadly as cancer About a fourth of all deaths of mdividuals 
past fifty years of age is referable to hypertension 

The classification of essennal hjqiertension is valuable m prognosis 
Keith, Wagener and Barker” have shown tliat the mortality in hyper- 
tension, groups I and 2, is 30 and 42 per cent, respectively, in four years 
from the time of their diagnosis, Avhereas, for a smiilar period, the 
mortahty of hypertension, group 3, is 78 per cent and in group 4, 

It is 98 per cent Among subjects who have sj'^stohc blood pressures of 
about 1 70 mm of mercury, the relaaon of actual mortahty to expected 
mortahty according to msuraace statisacs is as 2196 to 100, among 
those patients whose systohc blood pressures exceed 200 mm ot 
mercury, the actual mortahty is to the expected as 827 5 is to 100 For 
mdividuals more than forty years of age, systohc blood pressure ranging 
from 35 to 44 mm m excess of normal mcreases the expected monahty 
tarn and a half times Such a shght mcrease m blood pressure as that 
represented by the figures 170 to 174, systolic, and 106, diastolic, ex- 
pressed m millimeters of mercury, mcreases the expected mortality rvA o 
and a half times 

iVlany physicians appear to be misled by the obsen^ation that an 
occasional patient sunnA^es hypertension for many years They may 
then beheA’^e that hypertension m general is not A'^erj'^ serious Such an 
attitude IS AAushful m part, for feAv physicians like to face the fact that 
there is no routmely effective treatment for hypertension If the physi- 
cian beheves that hj'piertension is not a serious disease, failure to treat 
it satisfactorily aa'iU not be so disappomtmg as it aa'^iU be if he realizes 
the importance of the condition This behef m the benigmty of hyper- 
tension neglects to take mto account repeated obsen'^ations such as 
those AA'^ntten m the precedmg paragraph namely, that hypertension 
usually IS a serious disease AA'^hich termmates the hi’^es of those it afflicts 
Avithm a relatively short span 

Another cause for concern is the apparently decreasmg age at aa hich ' 
hypertension endangers the fives of those Avho are afflicted AAUth it 
This IS a clmical impression based on the repeated observations that 
hypertenswe members of a third generation die earlier than hyperten- 
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sive members of the second generation of the same farmly, and that 
those of the second generation die earlier than those of the first gen- 
eration, apparently all from hypertension Not uncommonly on ques- 
tioning, the physician finds a situation similar to the following the 
grandfather died at seventy-two years of age of “stroke,” the mother 
died at sixty of “Bright’s disease” and the son, aged thirty-five years, 
IS seriously ill from hypertension, which probably will terminate his 
life within a few months It appears that the incidence of hypertension 
in the general population is increasing but the evidence is not conclu- 
sive Among patients at the Mayo Chnic it increased from about 2 
per cent in 1919 to about 6 per cent in 1937 Estimates of the Metro- 
politan Life Insurance Company indicate that the mortality from cardio- 
\ ascular-renal disease in the Umted States will mcrease from 600,000 in 
1940 to 1,200,000 m i960 Perhaps this is a result of our modem life 

During the past few years there has been much progress in the 
production of hypertension experimentally and m understandmg of 
the mechanism by means of which the blood pressure is elevated in 
such experiments A prominent example is the notable achievement of 
Goldblatt, who produced elevation of the blood pressure m animals 
by dimimshing the blood supply to the kidneys For these expenments, 
in M hich he produced a condition in animals closely resembling essennal 
hypertension of man, Goldblatt received the Philhps Memorial Pnze 
at the meeting of the American College of Physicians two years ago 
I do not wish to detract from the excellent work that has been done 
on experimental hypertension and allied sradies, rather, I wish to com- 
mend such uork as being praiseworthy evidence that advances are 
occurring in a field of medicine in ^\ hich little progress has been made 
until recently I feel, hov e^ er, that I shall not detract from this excellent 
experimental m ork if I indicate that it has helped only slightly the clini- 
cian \\ ho must attend patients v ho ha\ e hypertension Up to the present 
time the only clinical benefit has been the knowledge that occasionally 
rcmoial of a diseased kidney may cause blood pressure to return to 
norrml and limited e\idcncc tint renal extracts may reduce blood 
pressure ” 

Medical Treatment 

Since In pertension is produced bv increased resistance offered to 
the flow of blood through the arterioles the specific need in medical 
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treatmenc is a preparauon which wiU restore arteriolar resistance to 
normal and which m^iU not produce harmful or unpleasant side effects 
Unfortunately, such a preparation is not available now 

It IS well to state herem that the behef, which persists stubbornly, 
that It is inadvisable to lower blood pressure in the presence of essential 
hypertension has no foundation m fact In my experience ivith uncom- 
phcated hj'pertension vital functions continue normally when blood 
pressure is reduced and I doubt that reduction of blood pressure in 
Itself is harmful I beheve that such a reduction is highly desirable in 
uncomplicated h))p)ertension 

It has been shonm repeatedly that blood pressure is not static but 
is labile This is particularly true m the presence of hypertension, when 
the blood pressure fluctuates greatly Hmes and have sho\\Ti that 
if the systohc blood pressures of a group of patients m the clinic were 
more than 200 mm of mercury, subsequent readmgs m the hospital 
would show that the systohc blood pressure decreased an average of 
about 50 mm of mercury and that the average for the diastohc blood 
pressure decreased about 35 mm of mercury, when no specific treat- 
ment was administered 

If all physicians who wrote of reduction of blood pressure as 
resultmg from some specific method of treatment would determine the 
blood pressure of their patients hourly for twenty-four consecuuve 
hours, they would not err m attnbutmg to the treatment those reduc- 
tions in blood pressure which occur without specific cause There 
can be but little doubt that the popularity of many remedies is based 
on obserN'^ation of dinunution of blood pressure, a dimmution which 
has occurred spontaneously and has not resulted from a specific remedy 
Recently Kapermck,^® working with me, has studied extensively the 
effects of a number of compounds on blood pressure The blood pres- 
sure was determined at least twice daily on several groups of patients 
confined to a state hospital After a control penod of a week durmg 
which no medicme was given, various remedies were tned The con- 
clusion was that padutin, phenobarbital, hepvisc, locapral, alhmin, eryth- 
rol tetramtrate, aminophylhne, theominal and theobromme do not 
reduce blood pressure significantly Similar studies earned out in 
England^^ have shoum similar results A large number of remedies were 
found to be less valuable in reducing blood pressure than placebos were 
There is much hope that renal extracts null prove to have clinical 
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value but at the present tune results are uncertam although very en- 
couragmg Renal extracts are not as yet available for chnical use 

Potassium sulfocyanate has been used m the treatment of hyper- 
tension for several years A relatively recent and important advance 
has been determination of the concentration of the c)''anates m the blood 
by Barker The amount of this drug to be administered orally should 
be determmed by frequent calculations of the concentration of cyanates 
m the blood The concentration m the serum should range between 8 
and 14 mg m each 100 cc of blood As little as a total of 5 grains 
(o 3 gm ) a week, or as much as 5 grams (o 3 gm ) three tunes daily, 
of potassium sulfocyanate, depending of course on the mdividual 
patient, must be adnumstered to cause the aforementioned concentration 
in the blood I give my patients 6 grams (o 4 gm ) dady to begm with 
and determme concentration of cyanates m the blood m one week 
Subsequent dosage and the frequency of determination of concentra- 
tion m the blood depend on mdividual responses When the dosage 
IS stabilized, determmation of the blood cyanates every three to four 
weeks is adequate Many physicians who cannot use large laboratones 
object to the use of cyanates because they have trouble obtaining an 
analysis of blood Actually the technique is no harder than is the determi- 
nation of urea m the blood and any techmcian can learn it A kit* for 
office determmation of cyanate m the blood is available While the 
method mcludes matching colors, it has been m my experience fairly 
satisfactory except that the values found are likely to be higher than 
values determmed chemically 

Such symptoms as headache, insomma and nervousness may be re- 
lieved by treatment v ith cyanates Fatigue, weakness, mcreasmg nen*- 
ousness, dermatitis, nausea, vomitmg, anemia and enlargement of the 
thyroid gland may occur, even if administration of the drug is well 
controlled Weakness and fatigue may occur early m the course of 
adequate treatment, but usually they disappear as medication is con- 
tinued After five to ten years of treatment, elderly paaents who have 
sc\crc grades of h\qiertension may have anemia, emaciaoon and mus- 
cular M asting but it is not clear u hether these conditions result from 
caamte therapy or from h)*pertension itself If the concentraaon of 
cyanates in the blood is too great, lethargt’-, mental confusion, psychosis, 
c\fohati\c dcrmatius, weakness difficult^' of speech, comulsions and 
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collapse may occur In my experience and that of my colleagues wth 
the use of sulfocyanate there is definite reduction of blood pressure in 
more than half the cases Certainly it is the most satisfactory drug 
ai^ailable today for treating hypertension Potassium sulfocyanate never 
should be administered for a long period unless the amount admmistered 
is based on studies of concentration of cyanates m the blood of each 
patient 

Rest and the reduction of nervous stresses and strains are advisable 
m the treatment of many patients who have essential hypertension In 
general, it is advisable for patients who have hypertension to obtain 
nine hours of rest in bed at mght, to he down for an hour or an hour 
and a half in the middle of the day, to take vacanons frequently, to 
acquire a calm, philosophic outlook on life and to avoid nervous stresses 
and strains Young mdividuals who follow occupations that are strenu- 
ous from a nervous standpoint may well consider it advisable to change 
to an occupation that is more restful Houston-® has emphasized that 
hypertension responds less readily, the closer each individual patient is 
to the necropsy table, and has stressed the need for treatment m the 
early phases of hypertension or indeed before hypertension affects those 
who eventually m ill probably be afflicted inth it He wrote 

“The gravity of the threat offered by essential hypertension will 
justify an alteration of occupation in an attempt to seek a calmer social 
environment The threat justifies our using our wits in every way we 
can to get a better understanding of what is meant by habit and emo- 
tional attitude m the specific case before us The study of habit as 
found in John Dewey’s ‘Human Nature and Conduct’, the study of 
the possibility of gaming control of the involuntary muscular action 
of the arteriole through a perfected control of the skeletal muscle as 
outlined by Jacobson in ‘Progressive Relaxation’ will prove helpful 
for understanding It may prove helpful to realize that the ‘will to 
power’ as celebrated in success magazines and popular success psycholo- 
gies constitute propaganda for emotional habits and attitudes which 
may in some instances be baneful, and that the doctor himself may be 
a therapeutic agent of great value if he can successfully propagandize 
and institute a different habit, the habit of equammity, of Power 
through Repose ’ ^See Anna Payson Call’s excellent popular book under 
this title ) \^Tile anV emotion represents some break of smooth flow of 
feeling or action, emotional attitude that leads to essential hypertension 
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seems to be one m which a curb is placed on a strong need for acnon, 
a sense of social urgency menaced by frustranon Hard labor doesn’t 
produce hypertension, but stress, strain, strivmg imply a need of action 
generated by social requirements but that has met with social obstacles ” 

A'lany diets have been advised for the treatment of hypertension, 
but there is very httle evidence that diet influences blood pressure 
AVe do not feel it advisable to restrict protem in diets of hypertensne 
patients who do not have renal or myocardial failure F M Allen"^ 
origmaUy suggested restriction of sodium chloride in essential hyper- 
tension He found reduction of blood pressure to normal m 19 per 
cent of hypertensive patients who received this treatment and marked 
reduction of it in 42 per cent He stressed that the salt-free diet should 
be secured by selecnon of foods which had a small content of salt and 
by failure to add salt m the kitchen or at the table The salt-free diet 
IS not looked on favorably by most students of hypertension today 
I myself cannot speak authoritatively, because my expenence vith 
well-conducted studies of the method has been small Certainly it is 
useless to tell a pauent not to add salt to his food If a patient is to 
be treated with salt restricaon, he should be treated scientifically as one 
treats a patient with diabetes If an adequate period of obsen^aaon does 
not show reducoon of blood pressure, this method of treatment should 
be abandoned 

Individuals who are overweight should reduce, for obesit}’- throvs 
an additional strain on the heart by increasmg the vork that it must 
do and as a result of deposiuon of fat in cardiac muscles and around 
the heart There is some evidence also that reducoon of the weight of 
obese people reduces blood pressure Restriction of alcohol and coflFee 
is not imperauve unless they seix^e as samulants They do not in them- 
selves increase the blood pressure Indeed alcohol reduces it tempo- 
rarily Smoking greatly increases the blood pressure of many paoents 
w ho have hypertension, and if this can be demonstrated by having the 
patient smoke after his blood pressure has reached a basal value, it is 
V ell to consider sharp restnction or complete elimination of smoking 

It IS apparent that the metliods of medical treatment available today 
are largely unsatisfactor)^ so far as reduction of blood pressure is 
concerned That they ha\ e some \ alue is apparent, but I behe\ e that 
almost c\cry physician uho treats ha-pertcnsion is dissatisfied uith such 
therapeutic methods as are aaailable to him today Symptoms may be 
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relieved rather easily, as Ayman has pointed out However, conunued 
relief of symptoms may be considerably more difficult to accomplish 
than IS temporary relief of them Headache is the most annoying s^'-mp- 
tom of the uncomphcated stage of hypertension and there has been 
no satisfactor)^ method of rehevmg it It characterisucally occurs in the 
early morning hours, it either awakens the patient or is present when 
the patient wakes at the visual time It usually is described as consistmg 
of sensauons rangmg from a dull ache to a severe poundmg distress and 
It usually IS located in the cervico-occipital region Ordmarily it dis- 
appears after the patient has been active for several hours 

For many years I have been puzzled about the mechanism of hyper- 
tension headaches The designaaon of them imphes that they result 
from high blood pressure but determmations of the blood pressure of 
paaents mth hypertension hourly durmg rest and sleep indicate that 
the blood pressure decreases markedly durmg sleep and then when the 
headaches occur, the blood pressure, although elevated’ is lower than 
It IS durmg the periods of activity Therefore, there must be some 
other explanation for hypertension headaches than the level of the blood 
pressure Since the headaches occur at mght durmg rest m the horizontal 
position, A'lacLean and 1“ felt that they might arise as a result of this 
horizontal posiaon Obviously, m order to study this condmon thor- 
oughly, pauents who were havmg headaches almost every mommg were 
needed m order to avoid mterpretmg spontaneous remissions of head- 
aches as the result of therapy Smce our ongmal report we have had less 
success m relieving hypertensive headache by hav^mg pauents sleep m 
the “head-up” bed than we had anucipated, but the method should 
always be tried, and discarded if found to be without value 

My conclusion relauve to failure of reducuon of blood pressure by 
medical means is supported by the opmion of almost all those who 
treat pauents who have high blood pressure under controlled condiuons, 
by the high mortahty caused by hypertension, and by the number of 
physicians who consffit other physicians or refer them pauents to other 
physicians because the physician’s oum medical treatment has been 
unsuccessful The situauon regardmg the medical treatment of hyper- 
tension IS roughly ^omparable to that regardmg pernicious anemia 
before the discoverAof the efficacy of liver extract It may surprise 
younger members of\the profession to know that the present-day 
medical treatment of M^pertension is much the same as that outlined 
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rv^^enty-five years ago by EUiott and that descnbed tw^enty years ago 
by Aioschcovvitz with exception of the use of potassium sulfocyanate 
Dunng the intervening period several milhon people have died of high 
blood pressure m the Umted States The failure to change this type of 
medical treatment is patently not referable to the fact that this treat- 
ment has been satisfactory but to the fact that there has been nothmg 
better brought forth 

These observations do not release physicians from the responsibihty 
of treatmg patients with hypertension. They must care for many 
paaents with conditions for which there are no specific remedies, as 
for example, leukemia, chrome nephritis, lymphosarcoma, caremoma 
and degenerative diseases of the nervous system If the physician allays 
the patient’s fears, does not subject him to inconvemencmg therapeutic 
procedures which have no benefit, and keeps him from the hands of 
irregular practitioners who treat him for his monetary value, then the 
physician has done the patient a service InteUigent supervision and 
judicious use of sedaaves are helpful If m addition the patient’s blood 
pressure can be reduced by the use of other measures which I have 
discussed, the physician has added to his service to the patient 
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PNEUA'IOCOCCAL AND “VIRUS” PNEUMONIA* 
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□ o MANY excellent papers have recently been published 
descnbing clinical experiences with sulfonamide chemo- 
therapy m pneumococcal pneumoma that it is quite 
needless, in the absence of any new facts, to discuss the 
matter at length here Without exception, there is agree- 
ment among all obsen’^ers as to the epochal nature of the discoverj'^ of 
chemicals which have an almost specific value m the treatment of 
pneumococcal infection, particularly pneumoma There are, hovever, 
still many questions which have not yet been fully answ'ered, five of 
which may be posed as follows 

I Is the introduction of sulfonanude therapy alone sufficient to 
explain the striking diminution in the death rate from pneumonia in 
the last few years^ 

At present it is possible only to estimate the actual value of chemo- 
therapy in pneumonia Because of the justifiable enthusiasm attendant 
upon Its use, there is, I believe, an understandable tendency to exaggerate 
the extent of the gains achieved with chemotherapy and to ignore some 
other factors which may also play a role Let me cite an example to 
illustrate the point 

Without critical thought, a glance at a recently published chart’^ 
of mortality from pneumonia which shows a stnkingly low death 
rate from pneumonia in 1938-39 as compared with 1928-29, might be 
taken to indicate a tnumph of chemotherapy If, however, similarly 
gathered statistics of other recent years are examined, the “pneumonia 
death rate vas at a record lov” in 1937-38 - Beginning m August 1937, 
c\ er\ month except ni o shov ed a low er mortalit}’’ rate from pneumonia 
than did the same month m any other year since 1920 According to 
another statistical reporr’ by the U S Bureau of Census the mortality 
rate from “influenza and pneumonia” dropped from 207 per 100,000 

I rr rntnl Oclol>tr 17 lO^o in tlic Grailujic 1 ortniglit of The New 1 orh Academy of Medicine 
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in 1900 to 1 14 per 100,000 m 1937 The penod covered by these sta- 
tistics, of course, was before chemotherapy for pneumonia Mas avail- 
able The increasing use of serotherapy may have played a role, but 
hardly enough to account for so great a reduction in mortality Before 
discovering what M'^ere the important factors m lowenng the death rate. 
It Mmuld first be necessary to know tlie morbidity rate of the disease 
If the morbidity rate is stationary and the mortality rate reduced as 
much as stated there ivould then be reason to acclaim the success of 
specific therapy Accurate figures, hotvever, are not available A signifi- 
cant fact IS that m one study a drop of 27 per cent in mortality occurred 
in the first quarter of 1940 as compared AVith a hke penod in 1939^ 

It is probable that numerous factors are at play In the control of 
typhoid fever, for example, increased knowledge of the disease, specific 
vaccine, improved sanitation, improved diet, control of carriers and 
other measures all combmed to reduce its mcidence Similar factors 
tvere operative m tuberculosis The lov'^est death rates m history were 
also recently recorded for diarrheal diseases, appendicitis, and puerperal 
conditions Whether or not serotherapy and chemotherapy are alone 
responsible for the recent Iom’’ death rate in pneumonia, or v^hether its 
prevalence kite that of other diseases is cyclical, and the present low 
ebb IS merely a phase, only the future can tell 

Indications are also suggesnve that other unknown factors may be 
operative For example, in our omti experience m 1939'^ with an infec- 
tion of the respiratory tract, probably caused by a filtrable agent, 
pneumococci were surpnsingly scarce They were isolated from the 
sputum of only 8 out of 100 patients It is generally beheved that from 
35 to 50 per cent of normal persons carry pneumococci in them naso- 
pharynx habitually, and mild infections of the respiratory tract sup- 
posedly mcrease the percentage still more The paucity of pneumococci 
m our oMTi recent experience may mdicate a temporary'’ dimmuuon in 
their numbers and prevalence in certam locahties as a result of condi- 
uons totally unknoivn 

2 Should che!720therapy be started as soon as evidence of puhnovary 
infection is detected^ 

In this matter also, I beheve enthusiasm has someivhat exceeded 
sound practice On several occasions I have read printed advice recom- 
mending chemotherapy be started as soon as a diagnosis of pneu- 
monia is mad^\It "would be far better, and in accord tvith facts, if the 
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recommendaaon were restricted to cases of clinical lobar pneumonia, 
or better soil to cases of pneumoma caused by the pneumococcus or 
by the hemolytic streptococcus Chemotherapy may also be effective 
m staphylococcal pneumoma There are, on the other hand, many 
forms of pneumoma m which chemotherapy with the drugs available 
at present is of no value Obviously every patient with fever and a 
few rales m the lung should not be subjected to the discomforts and 
hazards of chemotherapy The sulfonamide compounds have not yet 
been shown to have any mfluence on mfluenza or other influenza-llke 
pulmonary infections which have been prevalent m recent years, nor 
are they of value m pulmonary congestion, or m rmxed infection of 
the lungs where bacteria susceptible to the sulfonamide compounds are 
not present The important pomt to be made is that eaologic diagnosis 
should govern the type of therapy to be employed 

In recent expenence I have seen a number of patients with sulfanila- 
mide poisonmg to whom the drug was given without previous attempt 
having been made to discover the cause of the pneumoma which was 
atypical m each case In such cases, m the absence of beneficial effect 
after a reasonable trial of the drug, mstead of stoppmg it, more and more 
IS given until poisomng results It is just as important to know w hen not 
to use chemotherapy, and when to stop it, as it is to know when to 
use It It would be important to know how many patients who sup- 
posedly die from an infection, actually die from drug poisomng 

The matter of giving sulfonamide compounds to prevent the devel- 
opment of pneumoma has been raised There is at present no basis for 
their use as prophylactics If, for example, only i person out of a 
1000 w^ho has a cold develops pneumoma it is hardly justifiable to 
treat the other 999 wnth the drugs The one person who may develop 
pneumonia can be treated promptly and properly after pneumonia 
occurs, provided it is caused by bactena amenable to therapy Perhaps 
the same reasonmg may apply to the question regardmg the use of 
sulfonamides to prevent postoperative pneumoma 

Our practice dunng the past w mter has been as follow s When an 
adult patient had pneumoma w hich commenced m the “tvqiical” man- 
ner, that IS, suddenly wnth a chill, a pain in the chest, cough, rust)* 
sputum, high fe\er and leukocytosis, 4 gm of sulfathiazole was 
promptly gi\ cn by mouth During the next few^ hours, before the next 
dose of I gni was due, the sputum was examined and the tx-pe of 
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pneumococcus, if present, determined The dosage was then con- 
tinued at 4 hour intervals until the temperature fell to normal and 
clinical recovery was evident We have as yet had no recurrences after 
stopping the drug at this time 

If, however, a patient with pneumonia became ill gradually, more 
or less as an aggravation of a cold or influenza, without the typical 
symptoms and signs just mentioned, and if the leukocytes were normal 
or reduced in number, no sulfonamide compounds were given, unless 
in the examinanon of the sputum pneumococci of types I, II, III, V, 
A^II, WII or XIA^ or hemolyuc streptococci were present in numbers 
sufficient to regard them as etiologically significant Blood cultures 
M'ere of course, made routinely in all cases 

3 When and how shonid serum therapy be employed^ There is 
much evidence available that chemotherapy is just as effective, if not 
somewhat more so, than specific immune serum in the treatment of 
pneumococcal pneumonia This being the case, it would seem that 
serum is necessary only in the excepoonal case On the other hand, 
experimental studies shov conclusively that the combination of chemo- 
therapy and serotherapy has greater therapeutic value than either method 
used alone, but not enough time has elapsed to serv^e final judgment in 
the matter as regards its clinical value Both serum therapy and chemo- 
therapy used separately are said to reduce the mortality rate to between 
3 and lo per cent in different series of cases, and in several of them 
chemotherapy seems to be supenor in effeenveness Here again caution 
IS needed in interpreting statistics It is highly probable that while the 
complexity and expense of givmg serum generally precludes its use 
for all but seriously ill patients, chemotherapy with its ease of admini- 
stration and cheapness, is used much more freely and given to patients 
uffio are not seriously ill and who perhaps wouldn’t be, even if 
untreated Hence the recorded mortality with chemotherapy may be 
low er Chemotherapy should be used alone in pauents who are known 
to be hypersensitive to both horse and rabbit serum, when for some 
reason the causative pneumococcus cannot be typed or when serum 
cannot be obtained Serotherapy should be employed alone in patients 
u ho are knou n to be sensitive to, or poisoned by, sulfonamide com- 
pounds Combined serum and chemotherapy seems to be indicated in 
about 10 per cent of cases of pneumococcal lobar pneumoma 

There are a fev criteria to govern whether specific anapneumococ- 
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cus serum should be given together with sulfathiazole They are as 
follows 

a If chemotherapy has been given for 1 8 to 24 hours without caus- 
mg improvement 

b In patients over 40 

c In pregnant women or m early puerpenum 

d When more than one lobe is involved and m hen the blood cul- 
ture IS known to be positive 

4 How do the sulfonamide compounds exert their beneficial effect 
in pneumococcal infections^ 

At present it seems that the presence of suLfonarmde compounds m 
some way mterferes Muth the nutrition of bacteria so that they die off 
for want of food If Lockwood’s interpretation of the mechanism is 
correct, much depends upon the amount of nutritive peptone or other 
substances which is required for bactenal growth If an abundance of 
nutntive material is present it may be great enough to overcome the 
effect of the sulfonamides and permit bacteria to thrive m spite of 
chemotherapy This may be the reason why chemotherapy is of no 
avail m localized purulent pneumococcic disease such as arthntis or 
empyema, yet on this basis it is difRcuit to e\plam the strilung effects 
of chemotherapy in some cases of pneumococcal meningitis in which 
pus is also present 

It IS obviously a matter of great importance to discover just how 
the sulfonamide compounds affect pneumococci Once this is known, 
It may pave the way for the development of better agents, ones \\ hich 
harm the bacteria more and the pauent less 

5 What IS the likelihood of the future discovery or synthesis of 
other similar or dissimilar chemicals to cure pneumonia'^ 

From the rate of progress m the past few years in the chemistry of 
sulfonamide compounds and from the number of scientists studying 
the problem, there is ever)^ reason to hope for the development of e\ en 
better chemicals with which to combat pneumoma Of great mterest 
M'crc the studies of Aver}'" and Dubos concermng the Ijnac effect of a 
certain enzyme on the capsular substance of type III pneumococcus 
Although this enzyme is capable of curmg experimentally mduced 
pneumococcal infections in animals its use m man has not as yet been 
thoroughly studied Recently an e\cn more interesang enzyme called 
Gramicidin has been prepared by Dubos x\hich senes to destroy all 
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gram posiave bacteria Success in usmg this new enzyme has already 
been attained in treating mastitis of hemolytic streptococcal origin 
in cows Reports of the effect of this substance on pneumococcal 
infecnons are anxiousl}'' awaited 

“^^IRUs” Pneumonia 

During the past three years, especially m the winter months, an 
at}^ical form of pneumoma which could not be diagnosed on an 
etioJogic basis 'ivas observed m Philadelphia and elsewhere Because 
of Its resemblance to cases of genume mfluenza virus pneumonia and 
to the pneumonia which occurs in. psittacosis and vaccima, and because 
an elusive virus was isolated from a few patients, it was suggested that 
the term “virus pneumoma” be apphed to the disease if it could be 
proved that a virus \vas the cause Proof has thus far not been offered, 
hence the use of the term at present is not fully justified Moreover, in 
subsequent studies I have shoum that the term pneumoma only includes 
a few severe cases among a large number of less severe cases of the same 
disease in which the lungs are not involved Therefore pending the 
discovery of the causative agent, I have called the disease “grip” or 
“an epideimc infection of the respiratory tract ” It is probable that it 
IS one of several stable or variable specific entities similar to, or related 
to epidemic influenza which Francis has just discussed It is also prob- 
able that It IS not a “new” disease, but a newly recogmzed disease which 
has been prevalent as long as influenza, and is separable from it only 
by special, recently developed methods of identification 

The disease has been descnbed in several pubhshed papers “ In the 
epidemic studied at Jefferson Hospital in 1939 about 50 per cent of the 
nursmg staff and student body w^re ill Of these, 75 per cent were 
ambulatory and complained chiefly of corj'za, nasal obstruction, frontal 
headache, weakness, dizziness, sweutmg, and anorexia lasting for several 
days Relapses were common 1 

About 2 5 per cent had to go tt) bed with similar but severer S)mp- 
toms All of these patients had tiacheobronchios Actual pneumoma 
Mas detected in only 6 per cent of the whole group 

In patients mth pneumoma, the onset was gradual MUth the symp- 
toms and signs of the mild form of the disease, but mstead of improving 
the}’’ became ivorse Photophobia and a dry, unproductive, persistent 
cough dei eloped Profuse siveatin^S" and occasionally dyspnea and 



Fneinnococcal ana Vnenvioma 


193 


cyanosis occurred In most cases the hning of most of the respiratory 
tract seemed to be mvolved so that a descnpave but cumbersome name 
for the disease m its severest form may be nasopharyngotracheobroncho- 
pneumoma Signs of atypical pneumonia m one or both lungs gradu- 
ally appeared, and m some cases pneumonia was first discovered by 
roentgenography T}'pical signs of consolidanon were seldom present 
Sputum was seldom raised and m that obtained, the usual “mouth” 
flora of bactena were present Pneumococci, surprismgly, were found 
in only 8 of 100 samples of sputum tested and they were of the higher 
numbered types They probably had no etiological significance The 
leukocytes were usually normal in number but tended to mcrease shghtly 
as the disease progressed 

All patients recovered, so that no necropsy matenal was available 
for study to detemune whether or not the pulmonary reaction resembled 
the form usually ehcited by pachogemc filtrable iiruses 

TTie treatment was symptomatic and m a few patients sulfanilamide 
was given experimentally with no apparent effect on the course of 
the disease 

Addekdum 

Since this paper was prepared, a number of other peranent studies 
of similar or identical respiratory tract infecnon have been published 
In nvo of them® ” necropsy showed an unusual form of pneumonia 
charactenzed by a bactena-free mononuclear cell mfiltrate In four 
other studies,^® published almost simultaneously, report is made 

of the isolation of filtrable agents from patients with infecnons closely 
resembling the ones called virus pneumoma Studies are under way at 
present to determine if the “virus” pneumoma descnbed here is etio- 
logically related to any of these newly reported ones 
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NEWER KNOWLEDGE OF THE VITAMIN 
B-COMPLEX^ 

NoRAtAN JOLLIFFE 

Associate Professor of Medicine, New York Uni\crsit>, College of Medicine 



^UR newer knowledge of nutrition has resulted mainly 
from chmcal studies made possible by the isolation and 
synthesis of many of the vitarmns by the biochemists 
In 1920 none of the vitamms then knowm, vitarmns A, 
sS Bi, B2, C and D, had been chemically identified or synthe- 
sized By 1940, all of the vitamms distmguished alphabetically m 1920 
have been identified chermcaUy and synthesized In addition, vitamins 
E, K, P, and ten or more additional B-vitamms have been discovered 
Of these, alphatocophorol, several naphthoqumones, mcotimc acid, 
pyndoxm, and pantothemc acid have been synthesized These discov- 
eries of the biochemists, if apphed to the prevention and treatment of 
human disease, may be compared, in importance, to the discovenes in 
bacteriology made in the decades on either side of 1900 

Apphcation by chmcal mvestigators of the biochemical discoveries 
made in the group of B-vitarmns has been so rapid that m this review 
the title “Newer ICnowledge” vuU be arbitrarily defined as mcluding 
only 1939 and 1940 

The vitamin B-comple\ is now knoum to contain at least a dozen 
fractions, five of v'hich are available m ciy’^staUme form in amounts 
adequate for clinical use These are thiarmn hydrochlonde (Bi), nbo- 
flavin (B2), mcotimc acid (p-p factor), pyndovm (Be) and pantothenic 
acid (filtrate factor) Through the controlled use of these crystallme B- 
vitamins, clinical mvestigators have made, in the past two years, prog- 
ress far beyond what was possible when only concentrates were avail- 
able This progress may be summarized broadly as follow s 

I Additions to our know'ledge of tlie clinical manifestations of a 
dcficicncv m the B-vitamms 


Given November 7 1940 at tlie Stated Meeting of The New ^ ork Academv of Medicine. 
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2 Additions to the list of diseases known to be due to nutritional 
deficiency 

3 The increasing recognition that deficiency disease in man is usu- 
ally not smgle but mulaple 

4 The development of laborator)'^ methods to aid in the diagnosis 
of deficiency diseases 

5 The recogmtion of the necessity for restoration to staple foods 
of vitamins removed in processing 

Thiaaiin Hydrochloride 

Our newer knowledge of thiamin hydrochloride consists in addi- 
aons to the hst of its deficiency manifestations, and in the development 
of laboratory methods for its quantitative determinauon in blood and 
urine As application of these methods to the diagnosis of thiamin 
deficiency is sail in the early expenmental stage, they will not be treated 
in detail 

In February 1939, before this audience, T divided the clinical mani- 
festations into (i) anorexia and fatigue, (2) a neurologic syndrome, 
and (3) a circulatory syndrome At the present time the neurasthemc 
syndrome replaces anorexia and fatigue, and part of Wernicke’s syn- 
drome IS added to the neurologic manifestations No significant addi- 
tions have been made to our knowledge of the circulator^’’ syndrome 

The neurasthenic syndrome is probably the most common mani- 
festation of isolated vitamm Bi deficiency As m neurasthenic syndromes 
of any origin, the symptomatology is vaned but its outstanding char- 
acteristics are anorexia, fatigue and insomnia Completmg the picture 
of neurasthenia are such complaints as imtabihty, “gas,” nausea, con- 
stipation, uncomfortable sensations in the abdomen and other parts of 
the body, depression, backache, headache (usually of the occipital or 
constricting band type), sighing, palpitation, and precordial distress 
For several years I have been cogmzant of this group of symptoms in 
patients having the objective signs of vitamin Bi deficiency I usually 
attributed this group of symptoms to neurasthema on the basis of an 
abnormal psyche which led to further dietary restricuons and, in turn, 
to the development of objective signs I soil believe this to be true of 
certain patients Adequate treatment for the deficiency was followed 
not only by disappearance of the objective signs but also, again in 
certain instances, of the neurasthenic s}’’ndrome I then apphed, to sub- 
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jects having the neurasthenic syndrome without objective signs of vita- 
min deficiency, the treatment-regimen of dietary correcnon, vitarrun 
supplements nch in the entire B-complex, and thiamin hydrochlonde 
Many of these patients, though not all, were helped The improvement 
was attnbuted to better nutnnon plus the psychotherapy of this dietary 
regimen Not until Williams, Mason, Mblder and Smith," m a well- 
controlled experiment with human subjects, reproduced this character- 
istic neurasthemc syndrome by inducing an isolated thiamin deficiency, 
have I been willing to mclude it as a manifestation of vitamm Bi de- 
ficiency It should not be inferred, however, that all neurasthenia is 
based on thiamm deficiency Such is definitely not the case Almost 
any agent causing the triad of anorexia, fatigue, and msomnia, if not 
soon relieved, will cause, in susceptible persons, the development of 
other neurasthenic symptoms Nevertheless, the proportion of neuras- 
thenia caused by vitamin deficiency may be larger than is now com- 
monly believed 

Wilhams, jMason, AVilder and Smith, in their subjects in whom iso- 
lated thiamm deficiency was ex'penmentally produced, noted the regu- 
lar development of electrocardiographic abnormalities “They consisted 
of diminution in the amplitude of all complexes and particularly of the 
T waves of the chest leads In certam mstances the T waves became 
isoelectric or shallowly inverted On restitution of thiamm to the diet 
the electrocardiograms became normal ” These obsen^ations of the Mayo 
group confirm the findings of Jolliffe, Goodhart, Genius and Cline,® in 
whose expenmental subjects precordial pain and electrocardiographic 
abnormalities were likewise obsen'ed It may be that m persons past 
middle age the coronary’^ arteries have at times been unjustly condemned 
on the history of precordial pain plus abnormalities in the electro- 
cardiogram 

The central neurologic manifestations of thiamm deficiencv occur 
only after penpheral poljmeuropathy is evident, and form a part of 
M'^ernicke’s sjmdrome As demonstrated by Jolliffe, Worm and Fern,"* 
the oculomotor palsies of this simdrome are a Mtamin Bi deficiency 
manifestation and respond to adequate dosage of thiamm hydrochlonde 
On occasion the stupor will respond to similar therapy, but the ataxia 
shows no such response The simdrome as originally desenbed by 
M'^cmicke is a multiple deficiency, and the clinical picture seen is de- 
pendent upon the multiplicim of factors m\ol\ed 
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Our clinical knowledge of riboflavin deficiency dates back only to 
December 1938 when the prehminary note of Sebrell and Butler ° 
appeared 

The lesions produced by Sebrell and Butler m women mamtamed 
with the diet of Goldberger and Tanner appeared 94 to 130 days after 
the beginnmg of the experiment They began “as a pallor of the mucosa 
of the hp m the angles of the mouth without mvolvement of the buccal 
mucosa This pallor was soon followed by maceration, and withm a 
few days superficial transverse fissures appeared, usually bilateral, and 
exactly m the angle of the mouth In some mstances the fissures con- 
tinued onto the slan for a distance of as much as half an mch These 
lesions resemble those described as perleche At about the time the 
fissures were seen, the bps became abnormally red along the line of 
closure This was due, apparently, to a superficial denudanon of the 
mucosa In addition to the cheilosis, there was also seen a fine, scaly, 
shghtly greasy desquamation on a mildly erythematous base m the 
nasolabial folds, on the alae nasi, in the vestibule of the nose and on 
the ears ” Kruse, Sydenstricker, Sebrell and Cleckley® have reported, 
m addition, a keraads associated ^nth these signs of riboflavin deficiency 

Jolliffe, Fein and Rosenblum have reported fifteen subjects having 
lesions due, we beheve, to riboflavm deficiency Thirteen of these 
subjects were alcohohc, one had advanced pulmonary and mtestmal 
tuberculosis, and one was an epilepdc In this group of fifteen padents 
thirteen also had mcotmic acid deficiency, seven, vitamm Bi deficiency, 
and three, vitamm C deficiency, while only one showed no chmcal evi- 
dence of another vitamm deficiency Since then, however, we have ob- 
served many subjects having a cheilosis which responded to treatment 
with synthedc riboflavm, who presented no chmcal evidence of another 
deficiency disease The facial lesions seen m the fifteen cases reported 
consisted of fijiform excrescences of a seborrheic nature, apparently de- 
rived from the^sebaceous glands, varymg m length up to i mm , closely 
to sparsely scattered over the skm of the face Their charactensdc loca- 
don was m the nasolabial folds, but m addidon they occurred frequently 
on the alae nasi, occasionally on the bndge of the nose, and sometimes on 
the forehead aboveVthe eyebrows The skm on which the excrescenses 
were located was tne seat of a fine, scaly, greasy desquamadon On 
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casual inspecaon these fihform lesions resembled urea frost, but they 
could not be brushed off by rubbmg with the fingers In addition, most 
of the paaents showed fissures and maceraaon at the angles of the 
mouth, and a degeneraave crusthke formation on the epithehum of the 
lips, most marked on the lower The fissures at the angles of the mouth 
were bilateral and extended laterally i to 3 mm onto the mucous mem- 
brane of the mouth and i to 10 mm onto the skm They were usually 
very shallow but sometimes were o 5 mm deep, and their bases as a rule 
showed httle or no increased redness Extending for 5 to 20 mm from 
the angle of the mouth onto both bps, the mucous membrane was mace- 
rated and wrinkled and pearl-gray The bps, particularly the lower, fre- 
quently showed a marked mcrease m the veracal fissunng, often m ith- 
out a break m the mucous membrane OccasionaUy the vestibule of the 
nose was mvolved with lesions similar to those on the bps 

By mamtainmg patients having these characteristic lesions of nbo- 
flavm deficiency with a control diet poor m the B-complex, we demon- 
strated that these lesions respond to the administration of synthenc 
riboflavin, but not to thiamin hydrochloride, or mcotimc acid 

Nicotinic Acid 

The signs and symptoms of partial chrome mcotimc acid deficiency, 
particularly those occurnng in peUagrins, are so n ell known that it is 
not necessary to desenbe them m detail The complete picture con- 
sisting of a scarlet-red stomatitis and glossius, diarrhea, bilateral sym- 
metrical dermanns, and mental aberrations, forms m combination such 
a characteristic syndrome that it is wndely known and should never 
go unrecognized It is not so w ell understood, how^ever, that the oral 
lesions, the gastrointestmal lesions, the mental changes or the skm lesions 
may each occur alone or in any possible combmation For example, 
patients having the stomatitis of mcotimc acid deficiency are too fre- 
quently considered to have only the superimposed Vmcent’s infection 
The pnmary diagnosis is not considered and specific therapy is neglected 
If nicotmic acid therapy is mstituted, not only is the scarlet-red stoma- 
titis blanched wuthm 24 to 4S hours, but the Vincent’s infection heals 
without other general or local therapy Then mental changes may 
precede the skm, gastromtestmal or oral changes, and the paaents may 
bc labeled as neurasthenic, neurone or ps}'choneuroac Similarly, gastro- 
intcstiml nnmfcstanons may precede all the others, and the diagnosis 
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may be missed for many A^'eeks 

Jolliffe, Bowman, Rosenblum and Fern® have reported 150 cases 
of an “encephalopathic syndrome,” a condition heretofore almost always 
fatal, \\’^hich is caused, it is believed, by nicotinic acid deficiency This 
S)mdrome may occur as the only chmcal manifestation of a deficiency 
disease or it may occur in associanon with pellagra, polyneuropathy due 
to vitamin Bi deficiency, the oculomotor disturbances of Wernicke’s 
syndrome or scurvy The climcal picture of this encephalopathic syn- 
drome is more or less well-defined and is characterized by clouding of 
consciousness, cogwheel rigidities of the extremities, and uncontrollable 
grasping and sucking reflexes The vigorous use of mconnic acid has 
reduced the mortality in this syndrome from almost 100 per cent to 
about 15 per cent 


Pyridoxin 

A syndrome in man attributable to a deficiency of vitamin Bo or 
pyridoxin has not as yet been reported as a distinct clinical entity In 
rats, a deficiency of this vitamin is known to cause “rat acrodyma,” 
foci of degeneration in striated and cardiac muscle, and changes in the 
nenmus system, particularly of the columns of the spinal cord Antopol 
and Schotland^’ have recently suggested that vitamin Be through its 
pyridine structure may be involved in the enzyme system concerned m 
muscle metabolism In this connecuon it is interestmg to note that 
Spies, Bean and Ashe'® have described a syndrome characterized by 
“extreme nervousness, msomma, irntabihty, abdominal pain and diffi- 
culty in walking,” which disappeared dramancaJiy following the intra- 
venous administration of pyridoxin, but which could not be relieved 
with nicotmic acid, thiamm hydrochloride or riboflavin This syndrome, 
howe\ er, has not as yet been observed by others Antopol and Schot- 
land® have reported the beneficial effect of pyridoxin on muscle 
strength in six paaents having pseudohypettrophic muscular dystrophy, 
but warned that “it is not to be implied that this group of muscular 
dystrophies are due to avitaminosis Bo ” In addition, we have accumu- 
lated evidence that vitamin Bo plays some part in the adolescent acne 
sjmdrome 

Syndromes collectively labeled paralysis agitans, while not directly 
fatal, usually follow a progressive course, the victims eventually becom- 
ing helpless and seekmg hospitalization Since muscular rigidity and 
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weakness is characteristic of paralysis agitans, and since vitamin Bg is 
involved in muscle metabolism, it seemed worth while to test its effect 
in this s}mdrome I therefore selected fifteen patients havmg paralysis 
agitans, all of whom were bedfast or chairfast, ten for more than three 
years, and adrmnistered to each 50 or 100 mg of vitarmn Bo hydro- 
chlonde by mtravenous injection, either daily or every other day Of 
the fifteen patients, four showed subjective and definite objective im- 
provement Two additional patients were subjectively unproved These 
results were reported on April 24, 1940 before the Mmnesota State 
Medical Associaaon Similar results were later reported by Spies, 
Hightower and Hubbard Smce then I have treated forty ambulant 
patients having the paralysis agitans syndrome with pyridovm Approu- 
mately 20 per cent showed defimte objective improvement of dramatic 
proportions Improvement in some degree was noted, however, m about 
two-thirds of the patients It appears, therefore, that the syndrome of 
paralysis agitans includes a group of persons whose symptoms, particu- 
larly the rigidities and weakness, respond to pyndovin 

Restoration to Flour of Vitamins and Minerals 
Remo\’td in Processing 

It IS not surpnsmg that coincidentally v ith our newer knowledge of 
nutrition, the necessity for restonng to staple foods the vitarmns and 
minerals removed m processing should receive increasing attention 
“England,” to quote from a recent editonal in the Journal of the Ameri- 
can Medical Associaaon,^^ “locked m the struggle of total war and 
conscious of the importance of maintainmg at high levels the strength 
and courage of its people, has fortified margarine with vitamin A and 
restored calcium and thiamin hydrochloride (vitamin Bi) to flour ” 
In our country, surveys made by Stiebeling and Phipard^^ show the 
diets of w^age earners and clencal workers to contain inadequate or 
borderline amounts of several vitamins and minerals The more serious 
inadequacies w^ere m the B-vitamins, in iron and in calcium Sebrell 
has pointed out “that in all probability the nutntional diseases constitute 
our greatest medical and public health problem, not from the point of 
\ lew of deaths, but from disabilin and economic loss ” E\ en the 
best fed members of our population today consume less \itamin Bi than 
did the parish poor of 100 years ago How has this situation come 
about here in America' 
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At the present time the American dietar^^ contains about 650 calories 
derived from white dour (daily per capita consumption equals 6 s 
ounces), practically tiramin- and iron-free, and an equal number of 
vitamm-free calories from sugar (daily per capita consumpDon equals 
5 5 ounces) In combination, these sources account for 50 per cent of 
our daily average consumption of 2500 calones They provide about 
50 I U of vitamin Bi In 1840 this same number of calories, derived 
chiefly from stone ground flour, with sugar accounting for but 25 
calories per day, provided a rmnimum of 600 I U of vitamin Bi, and 
. about a proportional increase in the other B-vitamms Since 1840 the 
progressively dirmmshmg consumption of wheat flour, combmed with 
the removal of most of the vitamm and mmeral content of the wheat 
berry by high milling and with the marked increase in sugar consump- 
tion has produced reduction by two-thirds of the vitarmn B consumpnon 
of the American people, brmging it dorni to levels definitely dangerous 
from a public health standpoint 

Following the prmciple that flour should be restored to the vitamin 
and mmeral levels of the flour of 85 per cent extraction, in use a centur)’^ 
ago, each pound would have to contain about i 66 mg of thiamin 
hydrochlonde, i 2 mg of nboflavm, 10 mg of mcotinic acid, 20 mg 
of iron, and 175 mg of calcium 

Another principle to follow in restoranon of flour is to restore in 
the average amount consumed daily (6 5 ounces) approximately one- 
fourth of the satisfactor)^ daily requirement of any vitamin or mineral 
for which flour is a good carrier To restore flour to this level, each 
pound would have to contain about i 66 mg of thiarmn hydrochloride, 
I 22 mg of riboflavin, 6 15 mg of rucotimc acid, 100 U SP units of 
vitamin D, 6 15 mg of iron, and 500 mg of calcium It is perhaps 
equally important to set maximum limits on the quantities of these vita- 
mins and rmnerals added to flour, for there may be certain commercial 
advantages in claiming a higher vitamm or mmeral content In addition. 
It IS probably m the mterest of the consumer that flour should carr}^ 
only Its own burden, and not be fortified to provide for the vitamin and 
mineral deficiencies of sugar Each mdustr)»^ should carr)’’ its own burden 
A satisf actor}'' overage would be 50 per cent m the case of thiamin, ribo- 
flavin, mcotmic acid and vitamin D For iron, the maximum should be 
about 20 mg per pound to allow for the high iron content of whole 
M'heat, for calcium, as high as 2 o grams per pound should be permitted 
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in order to allow for the calcium additions to certain self-nsmg flours 

Whichever principle is adopted as a basis for restoring flour to a 
satisfactory nutnaonal level, it may be accomphshed by three possible 
methods 

1 By retammg these substances in the flour This could be accom- 
phshed by milling to only 85 per cent extraction Bread from such flour 
would be dark brown, and unacceptable esthencally, gustfully and in- 
testinally to a great number of people Nutrmonally this method seems 
preferable, but I doubt whether extensive pubhc health education and 
publicity could make dark bread acceptable to a majonty of the Amer- 
ican people 

2 By restormg to patent flour the required amounts of vitamm and 
minerals These substances could be added either by the miller or baker 
Bread from such flour would be white and its baking quahaes un- 
changed The cost would be about 75 cents per barrel of flour, or one- 
fourth cent per pound-loaf of bread 

3 By a combination of methods Patented processes have already 
been devised for retammg m patent flour certam streams of the mill, rich 
m some of these vitamins and mmerals, which hitherto had been ex- 
cluded Partial or absolute deficits can then be made up by addmg the 
required substance Bread from these flours has a slightly creamy color 
and a “wheaty” taste Another combinaaon method would be to sub- 
stitute high Bi baker’s yeast for ordmary baker’s yeast, and make up the 
deficit m the other nutnaonal factors by adding the required substances 
It may be that in future a baker’s yeast will be grown that wiU contain, 
in addinon to unusual amounts of thiarmn, the reqmsite balance of mco- 
nnic acid and nboflavin, leaving only vitamin D and the minerals to be 
added to the flour 

Whatever method is employed, the restoranon of these vital food 
dements to flour would result in improved nutrmon for the enore pop- 
ulation 
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produce serious disability The problem of properly immobilizmg frac- 
tures that have to be transported m order to prevent simple fractures 
from being compounded cannot be overemphasized If the compound 
fracture is present, a prompt debridement of the wound and defimte, 
effective immobilization of the fracture until umon takes place should 
prevent or materially lessen the incidence of this type of bone and joint 
mfecnon Should mfection occur, adequate dramage must be provided, 
maintaining immobilization Our experience at St Luke’s Hospital on 
the orthopedic senuce with these infected compound fractures and 
gunshot Mounds has been of a salvage nature In no mstance has the 
onginal treatment been under our supennsion and it therefore seems 
advisable to omit their consideranon 

In osteomyelitis due to extension from an adjacent soft tissue abscess 
It may be conceded that earher and more adequate drainage would 
greatly diminish the chance of extension to nearby bone Of this type 
of osteomyelitis \vc have had none to treat as our colleagues m sur- 
gery and otolatyngolog)^ treat the infected fingers and middle ears 
respectively 

Hematogenous acute osteomyehas or arthritis is a blood stream in- 
fecaon tvith a portal of entry or pnmary focus tvhich m many instances 
cannot be recogmzed Cuts, abrasions, infected blisters and furuncles 
afford such a portal from the skm to the blood stream, \vhile diseased 
tonsils or phar^'^nx or even tjqihoid ulcers of the mtestmal mucosa repre- 
sent various portals from the mucous membranes This disease occurs 
predonunately m the first two decades of life, and boys are more 
frequently subject than are girls 

Considenng this disease as an acute blood stream infection oi bacte- 
remia, the localization m any given bone or joint is only an unfortunate 
event in its course The fact that such localization often presents the 
first tangible evidence of the disease and that it affords a point of surgical 
attack has led to a cart-before-the-horse method of reasoning in the 
treatment of this at times terrifying climcal picture 

The minute anatomy of the long bones, ivhich has been carefully 
studied, affords ample reason for the localization of bactenal emboli at 
certain recognized sites The nutrient artery breaks up into termmal 
arterioles m the metaphysis adjacent to the epiphyseal line and here the 
infected emboh lodge There is said to be no phagocytic action in the 
bone marrow A vascular thrombosis occurs with death of tissue depend- 
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mg upon the extent of the thrombosis This death of bone tissue vanes 
from microscopic to massive bone slough or sequestration Smce bone 
IS a ngid tissue, the formation of slough and repair by new bone or 
mvolucrum takes many months m contrast to abscess m soft tissue 
The suppuration which attends this infected thrombosis spreads through 
the cortex of the bone, beneath the penosteum to the soft tissues In 
the case of the upper femoral metaphysis, which is whoUy vnthm the 
capsule of the hip ]omt, such a spread of suppuration mvanably results 
in a suppurative arthntis Smular suppurative infections of bones adjacent 
to jomts may, if undrained, mvade the knee, ankle, shoulder or VTist 
jomts, etc A suppurative arthnas per se with no preexistmg bone 
involvement occurs at tunes, due most frequently to gonococcus and 
less frequently to streptococcus and pneumococcus 

Smce the bones most frequently mvolved m this disease are the long 
bones of the lower extremity, the pelvis and the vertebrae, 1 e , those 
mvolved in weigh t-beanng, the quesuon arises whether trauma may 
not play some role m the localization 

When one considers the fact that the vast majonty of known pri- 
mary foci m this disease arise on the skm, it is not surpnsmg that 
staphylococcus of various types is the predominatmg bacterial agent 
responsible for this infection On this pomt, there is umversal agreement 
It has been stated that as high as 90 per cent of these infections occur- 
ring between the ages of two and twenty years are due to staphylo- 
coccus Streptococcus is second m frequency, and m patients under two 
years of age the frequency of streptococcus infection is high After 
streptococcus there follow pneumococcus and Bacillus typhosus m 
that order as causative organisms 

The climcal picture that these paaents with hematogenous acute 
osteomyelitis present is pnmanly one of sepsis The primary focus may 
be lost sight of, or forgotten The patient is seen with chills, fe\ er, at 
times between 105 and 106 degrees, leukocytosis up to 80,000 and 
often profound toxemia If there is localization there wiU be seiere 
pain at or near the epiphyseal line of a long bone, limited motion and 
spasm in the adjacent joint, some sivelhng due to edema and exquisite 
tenderness If such a patient is seen vnthin five to eight days of the 
onset of illness, the roentgenogram wiU show little or nothing that is 
of diagnostic help In certain fulmmatmg cases death may supen ene 
before any localization in bone takes place 
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In differential diagnosis, several diseases must be ruled out Gono- 
coccus arthritis m a fulminatmg form may be confusing, but there is 
usually a histor)’- of mulnple joint pains before the one joint becomes 
swollen, red, hot and painful Aspiration of the joint and culture of the 
purulent fluid will establish the diagnosis In scuny the roentgenogram 
should show subperiosteal hemorrhage 

Acute rheumatic fever presents a hurdle over which, I must confess, 
I have tripped on one occasion This embarrassmg situation has been 
summed up by one surgeon who states that, “When acute rheumatic 
fever presents an abscess, it’s osteomyelitis ” 

If the patient survives the imual onslaught of the disease and shows 
localization in a bone or joint, the question of treatment arises, and here 
there is difference of opinion Divergence of thought among physicians 
who are intelligently and carefully studying the same subject VTth 
a full understandmg that each is talking about the same condition may 
be extremely helpful However, it is futile to present a jumble of in- 
fected compound fractures, hemat;ogenous acute osteomyelitis aixd 
protracted cases of bone infection Conclusions drawn from such diverse 
conditions can be of little value 

There is honest and reasonable difference of opimon regarding the 
proper procedure in the treatment of hematogenous acute osteomyelitis 
Hovever, the divergence is not as wide as might be expected The 
disease in its onset is admittedly a general blood stream infecuon, and 
the treatment must be supporave Dehydraaon, toxemia and exhausnon 
must all be combatted in many instances Blood cultures should be taken 
at once and repeated at definite intervals Many observers lay great 
stress on the bacterial concentration in the blood as a prognosuc aid 
A negative blood culture may only signify that at that particular mo- 
ment there were no bacteria in the blood stream or it may mean that 
the blood stream mfection has burned itself out and has been over- 
come W’hen there are consistently but few colonies of bacteria per cc 
of blood, the prognosis is good, while a persisting large number of 
bacterial colonies per cc means a grave prognosis Staphylococcus 
bacteremia is more serious than that due to streptococcus The incidence 
of positive blood culture varies considerably as may be seen in a senes 
of three reports comprising 184 cases In each instance a blood culture 
was taken One senes reported an mcidence of 34 per cent positive 
blood culrares and another 67 per cent positive cultures The average 
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for the enure 184 cases was 56 5 per cent posiuve The incidence of 
posiuve blood culture is doubtless influenced by the nme after onset 
of the disease that the culture is taken 

During this period of invesugation and supportive treatment, the 
importance of repeated blood transfusions cannot be overemphasized 
Up to this point most competent observers are in agreement W hen there 
IS definite localization in bone or joint, opinion vanes as to the ne\t step 
There are those who claim that any surgery is futile and meddlesome, 
and even jeopardizes the pauent’s chance of recovery Some of these 
surgeons insist on letting nature evacuate an abscess and others will 
incise and drain when there is frank pus On the other hand, a larger 
group of surgeons believe that after properly fortifying the pauent, any 
recognizable localized suppurauon of bone or joint should be drained 
with minimal trauma and little or no msult to bone or soft ussue The 
day of early radical surgery on these pauents has gone, leaving a great 
many needless cripples to haunt our dimes and hospitals as reminders 
of an era of doubtful judgment when scalpel, mallet and chisel ruled 
the scene All surgeons now agree that absolute rest and protection of 
the infected bone or joint must be secured by plaster-of-Pans bandage 
or brace 

To date the specific treatment of these infections has been largely 
unsuccessful Those few which are due to hemolyuc streptococcus 
have been influenced by sulfanilamide and alhed drugs, but the vast 
majority which are due to staphylococcus have not been helped I can 
find no agreement that bacteriophage is helpful in those cases nor that 
vaccines or sera have any influence 

The mortality in these cases occurs chiefly in the first week or ten 
days after onset in those patients in the first two decades of life Since 
the proven presence of bacteria in the blood stream indicates that the 
general infection predominates, a higher mortality should be expected 
among those patients who show'^ this evidence of sepsis ^Vhen death 
occurs, It IS due to sepsis and to metastatic spread to soft tissues, peri- 
cardium, endocardium, meninges The reported mortality varies almost 
unbelievably from i 5 per cent to 26 per cent This is probably due in 
part to the fact that authors are not reporting strictly the same condi- 
tion Some wnll adhere rigidly to hematogenous acute osteomyelitis, 
vlulc others may include haphazardly cases of infected compound 
fractures, extension osteomyelitis and bone infections that ha\ e been seen 
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years after onset of the disease In two recently reported senes of cases, 
strictly limited to hematogenous acute osteomyehus, the mortahty \\as 
9 per cent in 33 cases and 17 5 per cent in 218 cases respectively It 
IS agreed that it is a serious disease with a relatively high mortalit3'^ 
When these patients are seen early and carefully and slaUfuUy 
treated, early heahng of the local bone condinon may ensue m as high 
as 50 per cent of the cases Twenty-five to 35 per cent or more will 
show sequestration, delayed heahng and additional foci m bones and 
jomts Fifteen to 25 per cent of these cases may be fatal 

Those patients who heal early and remain healed and those unfor- 
tunates who succumb, no longer remain a surgical problem, but that 
intermediate group which presents the phenomena of delayed healing, 
additional foci, groAvth disturbances, deformities of bones and joints, 
contribute to that vast army of chronic suppurative bone and joint 
infection which haunts our hospitals and outpatient departments One 
cannot escape the feehng that much of this is due to ill-advised onginal 
surgical treatment, where superimposed on vascular and mfectious 
trauma is the insult of improperly placed mcisions, too wide removal 
of unmvolved bone and failure to immobilize the damaged part 

Here the problem of wound heahng is paramount, and vanous meth- 
ods of sterilization of the sinuses have been advocated Almost ever}’’ 
knovTi chemical has been tried Maggots have been depicted as cheiving 
up dead bone while it seems qmte hkely that their unnary secretions are 
the only factor of value Such demonstrations of this method of treat- 
ment as I have seen have made me feel the urge to reach for a flit gun 
At the present time m most capable hands the most umversally 
approved treatment of this chrome suppurative infection of bone is 
debridement, removal of obvious sequestra, a pack of vasehne gauze and 
apphcation of a plaster-of-Paris bandage for immobilization 

The orthopedic sert'^ice of St Luke’s Hospital has treated dunng 
the past 10 years 56 cases of hematogenous acute osteomyehus, a mere 
drop m the statistical bucket From these patients we have learned a 
great deal and a debt of gratitude is heremth acknowledged Thirty- 
four of these 56 patients came to us dunng the acute stage of their 
disease, while the remairung 22 consulted us for recurrence of then 
original disease, for metastatic foci or for the correction of deformities 
incident Vo their ongmal lesions 

Age ^ Onset The disease is definitely and predominately one of 
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the first nvo decades of life Eighty-seven per cent of our patients were 
under 20 years of age at the tune of onset of theur disease The age 
incidence is as follows 


1 jear and under 

6 ■ 


21-30 \ears 

2 

1- 2 jears 

2- 10 “ 

1 


31-40 “ 

1 

24 

> 87 6 per cent 

41-50 “ 

3 

11-20 “ 

18 


51-60 “ 

1 


Total 5G 


There were 33 males and 23 females among these patients 


THE BONES OR JOINTS INVADED WERE AS FOLLOV S 


Weight htanng Bones or Joints 

i^on weight bearing Bones or Joints 

Femur — Upper metaph\s5s and hip 


Humerus 

5 

joint 

Lower metaphisis 

16 

IT 

Shoulder joint witli no hone m\olved 

2 

Tibia — Upper metaphysis 

6 

Scapula 

1 

Lower metaplijsis 

6 

ClaMcle 

1 

Entire shaft 

2 





Radius 

1 

Pelvis 

2 





Lina 

1 

Spine 

8 



• 


Elbow joint 

1 

Sacroiliac joint 

3 



Os cnlcis 

3 ' 




1 

Total 

12 

Fibula 

2 



Ankle and tarsal joints 1 each 

2 



Phalanx of foot 

1 



Rib 

1 



Hip joint without bone ln^ol^ ement 

4 



Knee joint without bone in%ol\ ement 

2 



Total 

70 

1 

1 



Among these 82 lesions there \vere only 8 instances in 5 patients in 
V Inch a )omt v as primanly invaded vuthout bone invoh ement These 
patients except i were under 2 years of age, and the causam e organism 
M as proa cd to be streptococcus in each of the 4 patients v hose bac- 
teriological studv IS recorded 

Bacteriology In 34 of the 56 patients the bactenum responsible 
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for the disease is knoM n Ever}’- patient with hematogenous acute osteo- 
myelitis must at some time have had a posiuve blood culture In 26 
of our panents m the acute stage of the disease a blood culture vas 
taken and found to be posinve in 19, an incidence of 73 per cent 
Among these positive blood cultures there were 15 due to staphylo- 
coccus and 4 due to streptococcus, an incidence of almost 4 to 1 in 
favor of staphylococcus 

Cultures from thd purulent evudate from the -wounds revealed 
staph}dococcus 21 umes, streptococcus 3 times and a combinanon of 
staphylococcus and streptococcus 3 times 

Staphylococcus Avas the responsible orgamsm m 79 per cent of 
the cases b}’- blood culture and in 77 per cent by culture of the purulent 
exudate 

Each of these 2 bacteria has shown a selective acnon in this small 
scries Staphylococcus attacks the bones primanl}’’, and we ha\e no 
proved case of infection by this orgamsm under the age of 2 years 
Streptococcus tends primanl}’- to invade the joints -without bone involve- 
ment It was the only knoivn orgamsm responsible in 3 out of 4 
instances occurring under 2 years of age 

Treatment Surger}’" on these patients presents numerous problems 
M’hich must be confronted carefully and paoentl}’" Thirt}’^-nine, or 
approximately 70 per cent, of these 56 pauents had a single focus of 
bone or joint infection, xvhile 1 1 had 2 foci, 4 had 3 foci, i had 4 foci 
and X had 5 foci 

Forty-eight patients either in the acute or protracted stage of the 
disease required incision and drainage, and of these, 9 patients seen in 
the acute stage healed rapidly and have remained well vuth one opera- 
tion only The other 39 patients treated with drainage have had multiple 
operations, many performed in other hospitals, an average of approxi- 
mately 3 5 per patient 

There were 8 patients who came to us with deformities incident to 
the ravages of the disease tvho were subjected to reconstructn’e opera- 
tions With but few exceptions all these patients had a prolonged 
hospital stay 

\ Complications 

Anky^sis of Joints Hip loint There were 16 instances m which 
the upper ^tremity of the femur xvas invaded ivith the hip joint sec- 
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ondanly involved m each, and 4 instances of pmoary suppuraave in- 
fection of the hip joint The end result is knoMTi m 19 of these 20 
patients and m no instance did the hip joint escape major damage 
Of the 16 patients with pnmary involvement of the upper femoral 
metaphysis and secondary suppurative arthritis of the hip, the end 
result is knouTi in 15 In ii patients, spontaneous fusion of the joint 
resulted, 2 were surgically fused and 2 others need surgical fusion 
In each instance among those cases m which it was possible to recover 
bactena from the blood stream or purulent exudate, staphylococcus 
was found There is no instance in this series m which a staphylococcus 
infection of the hip joint failed to destroy that jomt 

Of the 4 patients unth primar)'^ suppuraave arthritis of the hip 
joint, 3 of these knowm to be due to streptococcus, i paaent died and 
each of the sunnvors required an operauve stabihzaaon of the joint 
Knee pint The lower femoral metaphysis, invaded 1 7 times, show ed 
4 instances in w'hich the knee jomt was secondarily mvolved, resulang 
tw’ice in bony ankylosis and twnce in fibrous ankylosis with marked 
limitation of moaon Each of these paaents had their miual drainage 
performed elsew^here It is our belief that this comphcaaon should be 
prevented in most instances by proper drainage 

Ankle and tarsal pints w'^ere each invaded once with resulang spon- 
taneous fusion 

Failure of the tibial shaft to regenerate We. have received from 
other clinics 2 paaents w ho had massive involvement of the enare 
tibia and had had the abial shafts resected One paaent regenerated his 
tibial shaft and the other failed to do so This comphcaaon is said to 
occur in 19 per cent of cases in which the procedure is done 

Fracture There were 2 paaents who sustained a fracture of the 
upper femur at or near the epiphyseal line before coming under our 
care They had not been adequately protected by brace or plaster-of- 
Paris during the acute stage of their disease 

Peroneal palsy One paaent w horn w e saw had a massive scamng 
of the postenor popliteal region and a complete peroneal nenc palx\ 
It must be assumed that his peroneal nerv'c was divided at one of his 
drainage operaaons 

Growth disturbance Nine paaents showed shortening of a lea 
3 under i inch, 4 betw ecn 1 and 2 inches and 2 from 2 to 3 inches 
One paaent with a complete rccmeii* of funcaon followane a 
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primary streptococcus arthritis of his knee had an increase in length of 
the involved leg of about 14 mch 

End Results 

We fortunately know the end results in 54 of our 56 patients, a 
follow-up of over 96 per cent We have classified our patients as healed, 
with or without disabihty, and unhealed, with or without disability 
By disability we mean ankylosis of a jomt, shortening of an evtremirv’-, 
limp, pam, etc 

Three patients have died, of our 34 seen durmg the acute stage 
Two of these had acute staphylococcus sepsis and one, an infant, had 
streptococcus infection of the hip Each died at about i week after 
onset This gives a mortahty of 8 8 per cent among our acute cases of 
hematogenous osteomyehus and arthritis 


OF THE 61 KNOWN SURVIVORS, THE END RESULTS ARE AS FOLLOWS 


Without disability 

With disability 

Total 


No of patients 

1 

Per cent 

No of patients 

1 

Per cent | 

Patients 

Healed 

1 

26 

61 

12 

1 

23 6 

38 

L'nliealed 

5 

99 

8 

15 4 

13 

Total Patients 

31 


20 

1 

51 


The 13 patients who are rated as unhealed mclude 3 at present under 
treatment It will be seen that though about 75 per cent of the patients 
are healed, only a little over half of the patients are healed mthout 
some disabihty 

Conclusions 

1 Our experience m hematogenous acute osteomyehos and arth- 
ntis simply offers corroboration on a small scale of many facts that 
have been previously noted It is a disease of childhood and adolescence 
with males more frequently involved than females 

2 The bacl:;ena responsible have been staphylococcus m nearly 80 
per cent and stre'ptococcus m most of the remamder There seems to be 
a selective action on the part of these ty'’0 bacteria, staphylococcus in 
the main affecting the bone primarily, and if a joint is invaded, it is 
by extension Streptococcus tends to invade the joints primarily and 
predominates m infants 
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3 The bones and joints of the lower extremity and other weight- 
bearing bones or jomts are much more frequently invaded than those 
of the upper extremity Of the long bones, the femur was most fre- 
quently invaded m this senes 

4 Approximately 30 per cent of these patients had more than one 
focus of infection A secondary invasion into the hip joint mvanably 
has followed a focus m the upper femoral metaphysis The knee jomt 
in this senes has been involved m 23 5 per cent of the cases involvmg 
the lower femoral metaphysis, and we feel that this may be unnecessar)’’ 

Growth disturbance ensued in about 17 per cent of those cases m- 
volving the lower extremities 

Fractures of diseased bones may be avoided by adequate protection 
with a plaster-of-Pans circular sphnt 

5 Approximately 75 per cent of our sunnvmg patients have healed 
but almost a third of these have disabdity Our mortality was 8 8 per cent 
of the 34 patients seen m the acute stage of them disease 

6 Our treatment of these patients seen m the acute stage of them 
disease is supportive Infusions, transfusions, morphme and protection 
of the involved extremity When we are satisfied that there is sup- 
puration, rapid drainage through small carefully placed incisions with 
minimal trauma followed by immobilizanon with cmcular plaster-of- 
Paris splints offers, we feel, the best treatment 
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Cate 1 — R L, St Luke’s No A 10582, mnle, 19 months of He was admitted to 
St Luke’s Hospital Mnrcli 31, 1937 About one month prior he had a cold and sore 
throat, and two a\eeks prior he had swelling of the left knee and fe\er His tempera- 
ture on admission was lOk degrees, white blood cells 80,000 Blood culture was 
negatne The patient showed effusion into the knee pint and aer\ marked tenderness 
around the knee It was not possible to be entireh certain whether this was suppu- 
ratne arthritis or osteomyelitis inyohing tlie loyyer femoral metaphysis On incision 
and drainage, drill holes y\ere placed m the lower femur and upper tibia bat no pus 
w as found How e\ er, the knee joint show ed 20 cc. of pus w Inch on culture weis proy ed 
to be Iiemohtic streptococcus The knee pint was drained by medial and lateral para- 
patellar incisions A cast was applied and the patient was gi\en sulfanilamide. His 
temperature fell to normal on the iCth day The wound yyas entirely healed in 2i/. 
months after operation He was allowed to bear weight a yveek later The roentgeno- 
trram of Ararch 31, 1937 shoyys yery' definite distention of the capsule with no definite 
eyidence of \ny inyohement of the upper tibial or loycer femoral metaphjsis That 
of June 25, 1^7 still shows capsular distention and thickening Tliose of June 20, 19k0 
slioyy definite fyealing with a wide joint space and little or no disturbance of the 
femoral epiphy^ His latest follow-up, 3 years after operation, shows no limp, a 
full range of mot\n in his leg, and the left leg is Vi inch longer than the normal leg 
This IS a yery forVinate outcome in acute streptococcus arthritis of the knee pint 
in an infant ' 





C<i<f ^ — U H, St I like s No \ f)792, nii>le, 8 \cnrs of npe He was otlmitted to 
St Liikes Hospital Hecciiiber 9, 1938, 2 weeks after j)ain began in tlie left knee 
He bad no histor\ of trauma or previous infection lempcrature was 10k degrees 
and white blood cells 14,400 Blood culture showed iieniohtic staphvlococciis On 
December 19, 1938 an incision and drainage of tlie lower femoral metapbvsis veas 
performed through a trap cut in the bone V plaster-of-Paris dressing was applied 
He remained 54 davs in SL Lukes Hospital He was cntireh bealeil in 4 montlis 
Ihc roentgenograms of December 10, 1938, antcro-posterior and lateral, show involve- 
ment of the lower femoral metapbvsis Ibc roentgenogram of Januarv, 1939 sliows 
tile trap which lias Iiccn removed from the femur, and tliose of September, 1940 siiow 
healing of tlic lesion In September, 1940 ncarlv 2 vears after onset, he lias a full 
range of motion in bis knee loint and hip (oint, and iiis legs are of equal length 
He lias no additional foins lo date tins has Iveen a perfect result Tins is a single 
lesion wiili a single operation and lie is in ilcd witlmiit disnlulitv 
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Case S — C , St Luke’s No 107-038, niiile, 6C \enrs of age Following a prostalec- 
tonn October 1, 1933, tlie patient ran a high temperature with localired infections, 
abscesses on bis arm, plilebitis of the leg, etc Blood culture was positice. Strepto- 
coccus nngiosus Within a month he began to complain of pain and stiffness in the 
small of the back, and b> March, 1984 these “lumbago” pains had become eery acute 
Ibe \-ra\s of the spine taken in March, 1984 show^ a definite destructive lesion in 
the first and second lumbar \ertebrae His pain continued and by the latter part 
of No\ ember he had developed a large right psoas abscess which was incised and 
drained at St Luke’s Hospital Following the operation a tinv sinus continued to 
discharge for 8 to 9 months and then healed The lateral roentgenogram of the 
lumbar spine of March, 1934 shows a definite suppurative disease of the first and 
second lumbar v ertebrae Tlie roentgenograms of October, 1934, antero-posterior 
and lateral, show proprressive involvement of these two vertebrae with an enormous 
psoas abscess The roentgenograms of March, 1938, lateral view, shows healing with 
some spontaneous fusion of the involved vertebrae 
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Case 4 — L St Luke’s No 111-080, male, 14- \enrs of age This patient ga%e a 

histor\ of severe pain in the left knee nith marked suelling and high fever following 
a long horseback ride. He was seen bv two phjsicians who made a diagnosis of acute 
rheumatic fe\er The patient had a sjstoLc heart murmur I saw the patient when 
his svmptoms were subsiding and he was in his home without x-ravs I asked to ha\e 
these taken but for some reason thej were not taken The patient within a montli 
had a vcrv nearN complete range of motion in his left knee. The first roentgenograms 
taken in Februarv, 1926, 6 months later, showed ver\ defimteU that the patient had 
had an acute suppuratne osteomj elitis of his femur From 1925 through 1935 the 
patient has had about 10 small abscesses which have been incised and a number of 
small sequestra hn\e been removed from the superficial tissues This patient Ins 
plaicd football and hockev all the wav througli college, and when last seen, 15 vears 
after onset, he was healed He had a full range of motion in his knee joint, and there 
lias been no growth disturbance. The roentgenogram of February 21, 1926, sliows 
rather massive involvement of the lower metaphvsis of tlie left femur, and the roent- 
genogram of June, 1934' sliows mnrketl recalcification and healing with apparentlv 
one or two sequestra still m tlic femur This patient is sliown because of his oncinal 
diagnosis of acute rlicumatic fever, an error wliicli, fortunateh, was not disastrous 





Cnne 5 — K C, St Luke’s No A 01784-, 
mnle, 8 \enrs of nge He wns ndinitted 
to St Luke’s Hospital June 22, 193f) 
The patient had a stje 2 weeks prior 
to admission and dn\s prior lie de- 
veloped pain in liis right hip He showed 
marked pain, tenderness and spasm in 
the hip joint His temperature was IM 
degrees and white blood cells 13,186 
Blood culture was positive, liemohtic 
staplivlococcus aureus The hip joint 
vvas aspirated and a large amount of 
thick vellow^ pus evacuated An incision 
and drainage vvas done with drill holes 
in the neck of the femur A plaster-of- 
Pans spica vvas applied Culture of the 
pus showed hemoh’tlc staplivlococcus 
aureus A sequestrectoinv was done on 
October 5, 1936, incision and drainage 
on April 16, 1938, hip fusion on Octo- 
ber 28, 1938, and incision and drainage 
on December 22, 1938 3 he roentgeno- 
gram of June 12, 1936 shows no evi- 
dence of involvement of the upper 


femoral metaphv’sis Tlie roentgenogram 
of September 18, 1936 shows verv' defi- 
nite involvement of the upper femoral nietaphvsis, a small sequestrum and marked 
thinning of ttie hip joint space 'Hie final roentgenogram, September 3, 19-10, shows 
the Iiip joint ^lidlv fused in excellent position, no ev ulence of any sequestniiii 
There is no evid^ce of atrophv This patient has been bearing weight quite steadilv 
and IS now healed V 
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-^HE title of this paper calls for a discussion of rather ide 
scope dealmg with two more or less distinct and fairly 
comphcated problems, namely, infection m operam e 
and in accidental wounds, and yet they are related and 
m some respects they run parallel with one another In 
both, of course, we are dealing wnth wmunds contaminated wnth bacteria 
On the one hand, we have built up an elaborate sj^stem fairly generally 
follow'ed throughout the so-called civilized wMrld, called “sterile tech- 
nique,” designed as a prophylactic against operaave wmund mfecaon 
On the other hand, not anacipaang accidents, no effort is made to 
prevent bacteria from gaimng admission into the ussues at the time of 
an accident The prophylaxis is directed at preventmg those organisms 
from gaming a foothold m the body after they have entered the wound 
Operative wmunds occur m both normal and debilitated mdividuals 
with the latter probably outnumbermg the former Accidental w ounds 
occur more often in healthy rather than debilitated people In operam e 
w ounds there is, or should be, relatively little trauma to the tissues but 
the wmund is exposed to contammation for a relanvely long ame In 
accidental w'ounds there is frequently extensive trauma to the tissues 
but there may be only a bnef period dunng w hich organisms enter the 
w ound In operam e w ounds under ideal conditions the organisms w hich 
arc introduced are few in number and of low \irulence In accidental 
M ounds the organisms w hich get in are many and may be of high a iru- 
Icncc In operatia e w ounds the foreign bodies w hich are introduced arc 
for the most part sterile In accidental w ounds the foreign bodies are 
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usually highly contaminated Operative wounds occur when the vanous 
physiological processes of the body are bemg considerably disturbed, 
circuladon, ahmentauon, respmaoon, urmation, fluid, protein and electro- 
lyte balance, and so forth Accidental wounds occur when most of the 
body funcnons are normal Both operative and accidental wounds are 
frequently accompanied by varj^mg degrees of shock or hemorrhage or 
both All of these things have some bearing on the development of 
Muund infecnon and on the measures we may take to prevent or treat 
such infections In the case of operaave wounds the surgeon has the 
situanon more or less under his control from begmnmg to end and the 
percentage of mfecuons is low with a comparatively low death rate 
With accidental vuunds the surgeon can onl)’- begin to control the 
situation after the patient comes to him and any delay generally increases 
the incidence of infection and raises the death rate 

The quesoon which we have to face this evening is, how can opera- 
Dve wound infection be brought doira to the irreducible minimum and 
how can the incidence of accidental Avound infection approach this 
same figure^ In other words, can Ave further control the development 
of operative Aimund infection^ Is there any Avay to bring accidental 
Aimunds under prompter and better controP This paper awII endeaimr 
to present the pros and cons of these tAvo questions 

Operatwe Wound Infections 

Recent reports in the medical literature indicate that this important 
problem is being studied by a number of mdwiduals in different dimes 
In almost every instance such a study is imuated because of some catas- 
trophe or some unexpected incidence of Avound infecnon and each author 
emphasizes one or another factor in the problem, often to the exclusion 
from consideration of the other factors 

hospital has its oato rules for sterile technique and these are 
largely based on a few fundamental principles laid doAim by Pasteur 
and Lister sLxtj^ or more years ago Before that nme it Ai^as fully expected 
that ever)'- operaave Avound Aimuld become infected After that nme 
postoperative infecnons began to disappear unnl noAi’" Ave expect opera- 
twe AAmunds in clean cases to heal AAUthout infection Sterile technique 
that IS handed do\ni from generation to generation by staff surgeons or 
surgical residents frequently becomes modified from year to year either 
consciously or unconsciously The occurrence of an unexpected aa ound 
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mfecuon may arouse the surgeon to seek some explanation for the mci- 
dent in that individual case or it may cause him to check up ever}’- step 
in the sterile techmque m his own hospital This may even lead to some 
experimental studies m those fields where perfect stenhty has not yet 
been obtamed Wherever such a study is first started, the madence of 
infection is usually found to be high but if the study goes on and the 
interest of the staff is mamtamed, the mcidence goes down even if the 
weak spots m the techmque can not be defimtely proven The staff 
becomes “wound infection conscious,” httfe breaks in techmque are 
promptly noticed and corrected and the doors through which contami- 
nation may come are gradually closed 

Contamination of the \^^ound 

What are the prmcipal sources of bacterial contammaaon of opera- 
tive wounds^ We can look at this question from two pomts of view 
to find the answer First, xve can detenmne what organisms are found 
on culture when an infection develops and search the operative sur- 
roundings for similar organisms Secondly, we must consider ever}’-thing 
which comes in contact with the stenle field to b^ a potennal earner of 
organisms , 

In a large senes of postoperative infections it is found that Staphylo- 
coccus albus IS the most common organism This is usually associated 
with the mild or trivial infections In the serious infections we find the 
Staphylococcus aureus and the hemolytic streptococcus, the non- 
hemolytic streptococcus, the Bacillus coli, and more rarely the Bacillus 
pyocyaneus, anaerobic streptococcus and Clostridium xielchii ^\Tiere 
are these organisms found in the neighborhood of the operam e field' 
First of all, the skin of the patient, of course, may have on its surface 
any organism, but even when it has been thoroughly v ashed x\ ith soap 
and water, ether and alcohol and painted Mith an antiseptic, if bits 
of skm are taken for culture, the Staphvlococcus albus is almost iman- 
ably found and occasionally the yellow staphylococcus No skin anti- 
septic has yet been found w'hicli will penetrate the pores of the skin 
sufficiently to destroy all of the organisms harbored there How e\ er 
sucli cleansing should be done and skin antiseptics should be used to 
bring dow n the number of organisms to a minimum Tincture of lodme 
lias been time honored as a skm antiseptic and althoush others ha\c 
been recommended and are frequenth used m our researches they 
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ha\ e fallen short of iodine in the percentage of negaave cultures when 
bits of skin are taken for culture This is one vulnerable spot m our stenle 
technique and one which should be strengthened After the incision is 
made tou'els clipped to the skin edges will minimize the entrance of 
organisms discharged from the pores to the surface of the skin during 
the course of an operation 

But uhere do the hemolytic staphylococci and hemolync strepto- 
cocci come from that are found in the more serious operative wound 
infections^ The chief source of these is unquestionably the noses and 
mouths of the people in the operating room Coming as they do from 
a condition of active growth in a human environment, if they are dis- 
charged directly into the wound from the unmasked nose of any member 
of the operanng team, they find themselves in a favorable environment 
similar to that from which they came and they lose no time m continu- 
ing their rapid multiplication These orgamsms are no respectors of per- 
sons, they lodge in tie noses and throats of the professors of surgery 
as u ell as the junior member of the team, the nurses, anesthetists, order- 
lies and the Msitors who so frequently peer over the shoulders of the 
operators There is no excuse whatsoever for anyone entering an operat- 
ing room either during an operation or at any other time without ade- 
quate masking of both the nose and throat It xvas proven beyond the 
shadow of a doubt by culture and by cross absorption of agglunmn tests 
that a hemolydc streptococcus causmg a serious wound infection in a 
panent was idenucal wath a hemolytic streptococcus harbored in the 
unmasked nose of the sterile nurse rvho ivas on the operating team when 
the operation was performed ^ 

Now M^hat IS an adequate mask^ A four ply fine meshed muslin gauze 
will catch the droplets but some orgamsms not contained in droplets 
may pass through or around such a mask An impermeable mask, wnth 
a rubber, cellophane or paper membrane incorporated in the gauze wall 
prevent the direct passage but wall mcrease the number of organisms 
w^hich are carried around the impermeable layer Such masks may be 
incorporated into a helmet of fine meshed gauze which can extend down 
into the sterile gowm Such a mask xvill not only prevent particles falling 
from the hair or neck of the operator but will divert air currents down 
into the gown It inay feel a little uncomfortable w^hen first wwn but 
habitual use wall som make the w^earer unaware of it and it wall reduce 
contamination from dVis source to a minimum The perfect mask w^hich 
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will stop completely all organisms from this source has not yet been 
found Further precaution should be taken by any operator to minimize 
conversanon dunng an operation, for unquestionably more organisms 
are cast out dunng speech than dunng qmet breathing 

The hands of the members of the operating team may be another 
source of virulent hemolytic staphylococci or streptococci or the mtesn- 
nal orgamsms mcludmg the “gas bacillus,” particularly if they have 
recendy dressed panents with such mfecnons These organisms may be 
transferred to the hands by handkerchiefs from the mdividual’s otvn 
nose and throat Scrubbmg hands with scrub brush and soap under run- 
nmg water will remove the great majority of these organisms if the 
scrubbing is done thoroughly and systematically, gomg over the whole 
surface of hands and forearms and elbows tvith pamcnlar care to remove 
durt from beneath the finger nails Five mmutes of vigorous scrubbmg 
should be enough, a longer penod may do damage by abradmg the 
skin An additional protection is given by covermg hands and arms and 
cleaning under nails with a suspension of hme and soda left on for 2 
to 3 minutes and then washed off with 70 per cent (by weight) alcohol 
But these hands should not be considered sterile They should be po\v- 
dered before the gown is put on Stockinette sleeves tinll mb off the 
excess powder which rmght fall down upon stenle gloves or on the 
sleeves of the gown Gloves are then held open by the stenle nurse m 
such a, manner that the hand can be mserted wnthout touchmg the edge, 
for this can not be done by the operator himself with the newer anode 
process gloves It can be done, however, wuth the older gauntlet nbbed 
gloies, which may be put on by the stenle nurse who is the first to 
scrub and then discarded after she has held the gloves of the other mem- 
bers of the team, one of whom may then hold fresh gloves for her Thus 
may the organisms from this source be reduced to a minimum If any 
glo\ cs are tom or pierced during an operation they must, of course, be 
changed at once 

Another obvious source of contaminaung organisms is the air Dust 
pirticles and suspended moisture particles contain them They are ear- 
ned, around the room by air currents and fall on the stenle field and 
soinctinies directly into the v ound Culture plates placed in vanous 
puts of the room have demonstrated that an^tahere from 30,000 to 
t'loooo Mablc organisms descend upon a sterile field during the course 
uf an hour’s operation - Only one tenth of this number is found on plates 
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exposed in an empty operating room before an operauon, but the num- 
ber rapidly rises as soon as people come in and move around depositing 
organisms from their shoes and clothmg It is obvious therefore that 
the number of persons entermg the operatmg room should be reduced 
to a mimmum and they should wear stenie gowns and shoe covers 
Their movements about the room should be limited and the opemng and 
closing of doors should be cut down as much as possible The deposit 
of these organisms on the sterile field maj’- be further mimmized by 
the use of canopies over sterile tables 

In the last few'^ years attempts have been made to destroy these organ- 
isms by means of ultraviolet radiation There are zones m the ultraviolet 
spectrum where the rays are highly bactericidal ivith a mmimum of 
erythema producing effect and such zones may be selected by using 
the proper kmd of glass for the tubes Harr* has presented evidence to 
show that ultraviolet radiation may completely destroy air organisms 
xvith mtensities not mjurious to tissues He has also shown that the inci- 
dence of infection m operanve "wounds in cases operated upon under 
these rays, is considerably reduced as compared wnth a previous control 
senes Furthermore, the postoperanve temperature cun^es in such pa- 
nents are lower than m control cases even \vithout infection In our 
laborator)'^ KraissF with the techmcal assistance of engineers from the 
Westinghouse Company has devised a series of ultraviolet tubes incor- 
porated in a circular illurmnatmg unit wnth a central vent The heat 
of ^he lamp causes convection currents to ascend through the lamp and 
carr)> the bacteria laden parades past the most intense focus of the ulaa- 
violet. rays which is about a foot above the wound Such tubes emit rays 
in the^bactericidal zone with intensiaes sufficient to kill the great ma- 
)onty oB^suspended bactena over the sterile field Independent wall units 
are employed to cover the areas surrounding the operaang table The 
intensiaes wied are within the safety zone as far as injun^ to the assues 
go and the imensity may be automaacally reduced during the course of 
the operaaon, tyhile it may be stepped up as the tubes begin to show 
evidence of losiiw some of their strength m the course of time We ha\ e 
had such an mstaltyaon in one of the operaang rooms at the Presbyterian 
Hospital for the p^t fe\v months and are ready to make a preliminar}' 
report to the effect that all clean operanons which have been performed 
under it have resulted\n clean "wound healing xvithout excepaon “Clean- 
contammated” woundk in regions which are uninflamed at the time of 
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operation but which become contaminated by bactena from neighboring 
tissues dunng and after operation have shown a much lower incidence 
of M'ound infection than control series We have not been able to com- 
pletely sterilize the air with intensmes which we consider safe but we 
have reduced the number to approximately 10 per cent and the wound 
healing figures, although it is a small series, seem to be significant, and 
warrant the continued use of this additional safeguard 

ith regard to catgut and the hgature and suture material, condi- 
tions have greatly improved in the last ten years Now, the new Pure 
Food and Drugs Act has defined as drugs, catgut and other suture 
material as well as cotton, gauze bandages and all materials sold as 
sterile goods The Food and Drugs Administranon of the Department 
of Agnculture has been given responsibihty for setting up a contmuous 
control by means of the periodic exammation of goods bought on the 
open market and by the confiscation of goods not meeung the standards 
The United States Pharmacopoeia with the help of a “Sterile Products 
Advisory Board” has set up standards and supulated certain tests for 
sterility These standards will begin to operate on Januar}" i, 1941, and 
It IS hoped that unsterile catgut will disappear from the market forever ° 
This brings us to the last category, namely, the instruments and 
utensils, the linen goods, the cotton, the gauze, the sponges, the com- 
presses, towels and sheets, namely, everything which goes into and 
comes out of the A\ater sterilizers and the autoclaves Everything that 
his gone before must be considered contaminated in spite of all of our 
efforts to reduce the contammauon to a mmunum Instruments and dr)’- 
goods can be and should be made absolutely stenle But I am sorry to 
siy they are not aK\ ays sterile, either because of fault)* apparatus or the 
faulty use of good apparatus \^'ith regard to the instrument and utensd 
sterilizers, precautions must be taken i\ith the plumbing to use traps in 
the drainage pipes i\hich \m11 pre\cnt the reflux of sevage xiater at the 
end of stenli/ation Ten minute boiling i\’ill destroy all known patho- 
genic orginisms Although some non-pathogenic spores ha\e been found 
Inch ill sun i\ c boiling for in hour they need not be considered 
1 Ins ten minute period must not be shortened to please an impanent 
surgeon cilhng for m instrument which was not ready Walter has de- 
mised 1 ripid intoclwc for instruments in which thc\ are washed and 
srcnli/cd it the sime nine in 1 much shorter period of time 

‘slurp insrniments like knife bhdes scissors and needles, which be- 
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come blunt by boibng, can be sterilized m 15 to 20 minutes by soaking 
in Bard-Parker germicide or its equivalent 

The autoclaves should have both pressure and temperature gauges 
with self-recordmg mechanisms and charts There should be a stop cock 
to let out the air at the bottom of the chamber during sterilization 
Doubly wrapped packages should be prepared and drums should be 
loosely packed so that air pockets will not be retained within them 
Gloves should not be folded or placed in the autoclave with fingers 
down for fear that air may be pocketted m finger tips Similar objects 
should be so packed that the air may be displaced dovmward out of 
them as the steam enters An important safeguard is the prelimmary 
evacuation of air with a vacuum of mmus 10 cm of mercury for 15 
minutes We have found that if this is done the sterilizmg time may be 
shortened to 30 mmutes, although 45 minutes gives a mder margin of 
safety Without the vacuum, sterihzation may not be effected for an 
hour or more ^ Commercial mdicators are not rehable to demonstrate 
that sterilization has been saasfactorily accomplished Resistant spores 
of non-pathogemc organisms (B subtihs or B sporogenes) incorporated 
m cotton threads and doubly wrapped in muslin should be employed 
as indicators They should be placed in a package near the air vent and 
sent to the laboratory for culture when the autoclaves are opened 
With such precautions and with conscientious techmcians I believe that 
we should be sure of absolute sterihty in our autoclaved materials 

Contamination of Other Tissues 

We have so far considered the sources of bacterial contamination 
of the wound at the ame of operation W e must also consider briefly the 
contammation of other regions m the patient durmg and just after 
operation First of all, the respiratory tract dunng anesthesia becomes 
contammated bp mouth organisms ordmanly discharged by the normal 
functioning of the cough reflex These organisms frequently estabhsh 
themselves m tha lungs and cause a postoperative pneumoma This con- 
tammation may tie mimmized by retainmg the cough reflex whenever 
possible and by the suction of any excess of mucus durmg the course 
of anesthesia Occ^ionally durmg the induction, but more often at the 
end of anesthesia tl^ patient vomits and aspirates this matenal This is 
a frequent cause of tjhe more serious forms of pneumonia and occasion- 
ally results m lung apscess The withholdmg of food before operation 
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and the usual precautions dunng these phases of anesthesia should 
minimize the occurrence of this accident If \ omitincf does occur a 
dependent position of the head, suction and the returning cough reflex: 
may prevent too much aspiration 

If voiding IS impossible and catheterization has to be resorted to, 
organisms are almost mvanably mtroduced into the bladder because of 
the impossibihty of stenhzmg the urethra Infection should not occur 
unless catheterization is repeated many umes and the bladder is per- 
mitted to distend unduly or not empty completely 

Hypodermic and intramuscular mjecnons which are frequent after 
operauons are occasionally the agents of mfecnon if the proper pre- 
cautions are not taken to sterilize synnge and needle and the skin at the 
site of injection 

The Establishment of Infection 

The development of an infection xvithin the body depends not only 
upon the mtroduction of organisms into the tissues but upon the local 
conditions within those tissues and in the body as a whole which favor or 
retard the establishment of colonizaaon of these organisms In certain 
animals and probably in humans, the mtroduction of a smgle virulent 
organism may result in an infecaon and death On the other hand the 
introduction of milhons of less virulent organisms may produce no in- 
fection whatever The outcome depends upon the relauve strength of 
the offensive forces of the organisms and the defensive forces of the 

Certain measures may be taken by the operator to nrummize the 
detelopment of infection in a wound which becomes contaminated 
under our so-called sterile technique The most important of these is 
minimizing trauma Sharp cutting should be used in making incisions 
and dissections, retraction should be gentle, arter^’- clamps should not 
seize masses of ussuc Hemostasis should be complete Fine silk should 
be used for ligatures and sutures in all clean cases Since 1930, when we 
began silk technique in steadily increasing numbers of clean cases c\ en* 
^ car has demonstrated a lov cr incidence of infection anth silk as com- 
pared with catgut If there is an established infection or gross contami- 
nation fine catgut should be emploa cd-nc\ cr heat icr than size o The 
maaimum blood siipph should be conscra ed Xo tension should be used 
^a bicb a\ ill cut off blood suppla All old blood and cellular debris should 
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be M ashed out of the wound before final closure Ether may be used for 
this purpose Before closure, the introducuon of potent staphylococcus 
bacteriophage or sulfanilimide powder has been advocated but wth the 
incidence of infecnon already low with the above precautions, these pro- 
cedures are not at present advisable A continuous study of wound 
infections is of great importance in reducing the incidence It keeps the 
staff “infection conscious ” Everyone tries to lower the figure and weak 
spots in the technique are strengthened Our figures for the last 15 years 
bear this out 


Clean-Contaminated Cases 

So far we have been speaking of the prophylaxis of wound infection 
in clean cases There is another large group of operative cases m which 
there is no established infection but the wound becomes contaminated 
immediately because of our mability to sterilize the surface, even ap- 
proximately, or because of the proximity of contaminated regions, or 
because the operative mcision passes through normal nssues into an in- 
fected cavity or viscus Such operations are those performed on or near 
the mouth or the vagma or rectum In this group are acute appendicitis 
cases which are ^not drained, all gallbladder, stomach and intestinal 
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operauons In this group also we have included accidental wounds, such 
as compound fractures, in which the region has been contammated and 
an operaDve procedure is necessary We call these cases “clean con- 
taminated” and do not expect as perfect wound healmg as m clean cases 
For example, m 1939 we had a total of 2 6 per cent of infections in 1725 
clean cases Of these o 6 per cent were serious In the same year we had 
a total of 8 7 per cent of infections in 866 clean contammated cases of 
which 2 I per cent were serious In the prophylactic treatment of these 
wound infections all of the measures which we use in clean cases should 
apply In certain cases drains should be used In heavily contaminated 
cases the skin and subcutaneous tissues should be left open But in this 
group we have an added responsibility We must tr)^ to pre\ent the 
growth of organisms which we know have grossly contammated the 
wounds Zinc peroxide should be applied where anaerobic organisms 
are known to be involved, as around or m the mouth, or around ostomies 
of the large bowel, or around the anus, or in the vagina after perineo- 
plasties, and after perineal resecuons, hemorrhoids, fistulae and pilonidal 
cysts As a prophylactic against infection of the peritoneal cavity after 
appendicectomy or abdominal resections of the bowel, Steinberg^ has 
advocated in recent years the use of rapid vaccination of the cavity 
with colon bacilli suspended in gum tragacanth This has yielded fa\ or- 
able results in reported cases but more recently the use of the sulfona- 
mide group of drugs has been so encouraging m the hands of Lockw ood 
and Ravdin" and others including our own clinical and laboratorv*^ ex- 
periences not yet reported, that they warrant further clinical trial and if 
possible extensive experimental investigation Particularly encouraging 
m compound fractures arc the results m o fairly large series of cases 
in Baltimore treated by Bennett and Long^° vith general sulfanilamide 
and in iMinncipohs by Jensen and his co-workcrs“ vith local application 
of the drug 1 he lack of adequate bactcriologs* in these series makes it 
uncertain )ust \\ hat organisms responded fa\ orably and v hich failed to 
respond, but gas gangrene u as absent in all of these cases In a smaller 
senes of 18 compound fractures treated bv Pulaski, i^ vere left open 
and dressed with 7inc peroxide uithout an infection Three were closed 
and hecuiie infected Tlicse w ounds w ere opened and w ere treated w ith 
7 inc peroxide and the infection ceased A control scries of 19 panents 
treated during the same penod had 5 infccnons, including i case of gas 
gingrcnc dc\ eloping in a stump closed after amputanon Tins small 
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senes suggests that this drug also may be efFecm e in prevenung infec- 
tion m compound fractures Further extensive chmcal trial checked by 
adequate laboratory work uoll have to be done before these never 
methods can be properly evaluated 

Accidental Wounds 

An accidental break m the surface covenng of the body carries into 
the wound organisms which were on the surface and others which v ere 
on the object causing the wound Frequently also street dirt or garden 
sod or clothing are carried m, bearmg bacteria and m some mstances 
chemicals more or less irntatmg Such wounds occur usually m healthy 
mdividuals who are movmg around and bumpmg into other people and 
thmgs Not infrequently a fist crashes mto a set of teeth noth disastrous 
results 

In mdustry, to be sure, safeguards are placed on machmer}'' to min- 
imize accidents Frequent washing of hands is encouraged to reduce the 
entrance of bacteria and dirt if accidents occur, but accidents are never 
really expected and, so far as I know, no serious effort is made to 
prevent organisms from gettmg mto a wound primanly at the time 
of accident Of course, secondary contamination is another matter 
Thoughtless mdividuals may wipe away the blood with an unsterde 
cloth, or an article of clothing, or they may suck the wound or they 
may apply some household remedy and thus secondarily contammate 
the wound 

Accidental wounds may range from a tiny pm prick or scratch v hich 
does not draw blood to an extensively comminuted fracture with ex- 
tremely damaged muscle Mmor wounds are usually cared for by the 
patient himself untd the wound is healed or untd an mfecaon gams a 
foothold n'’hen he may put himself m the hands of a doctor ^^hth major 
wounds, particularly those with much loss of blood or functional dis- 
abdi^ the patient goes promptly to the doctor In mdustrial groups 
with Aedical supen’’ision, the mjured man goes to the doctor for the 
most trraal as well as the most serious injury Thus, the surgeon has an 
opportunW to use all of his knowledge and mgenmty to prevent further 
mjui}»', elmyuate the threat of infection and favor rapid healmg vuth 
restoration hf form and funcaon should the surgeon do when 

an mjured pment comes under his care? He must assume that all acci- 
dental wounds^e contammated He must try to anticipate what organ 
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isms are present m order to give the best primary treatment and he 
must know as soon as possible exactly what organisms he has to deal 
with To be specific let us say that a nurse has pricked her finger with a 
pm Avhile dressing a patient The surgeon finds out the nature of the 
patient’s infection— a hemolyuc streptococcus empyema He knows that 
any medication apphed locally will not reach any moculated organisms 
Shall he cut out the wound or be conservative? I beheve that he may 
safely be consen^ative, dependmg upon sulfanilamide to fortify the 
patient against infection, even if the moculaaon has entered a tendon 
sheath Soakmg the finger at frequent mtervals m water at 110° F will 
favor resoluuon of the process But the surgeon must watch for the 
earliest indication of inflammation and if it develops be ready to go m 
and establish dramage 

An easier decision may be made when the accidental wound is a 
laceration of the soft parts foUowmg a street accident In this situation 
the intelligent surgeon must anticipate the presence of anaerobic organ- 
isms including tetanus and gas gangrene Immediate operation is re- 
quired The patient is prepared under regional block or general anes- 
thesia If there has been considerable bleedmg a tourniquet should be 
applied but not left on for more than 20 mmutes for the upper extremity, 
or 40 minutes for the lower extremity, without being released The 
wound IS then protected by gauze while the neighbonng skin is thor- 
oughly cleaned unth soap and water or benzene followed by ether and 
70 per cent alcohol The margins and surfaces of the wound should 
then be cut away leaving grossly normal tissues on all surfaces All for- 
eign bodies must be removed (All of the debrided tissue and foreign 
bodies should be taken in a sterile receptacle to the bacteriological 
laboratory’- for a complete bactenal analysis by aerobic and anaerobic 
methods ) I cannot too strongly impress upon you the importance of 
this If any tendons or nen’cs have been severed they should be carefully 
approximated with fine silk Hemostasis should be complete— catgut hga- 
turcs should be apphed to vessels so as to include only a mimmal amount 
of the surrounding tissue After debndement the xvound should be im- 
gitcd M ith large quantities of normal saline 

Now the question arises, shall the w ound be closed wnth or without 
dninagc or shall it be left open? If the operation is done x\ ithin 6 hours 
of the time of the accident, the surgeon wtU ha\ e to use his own judg- 
ment based upon his know ledge of the conditions of the accident, the 
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age and general health of the patient, the degree of tissue damage and 
the e\tent of the debridement The wound may be closed without drain- 
age if It IS dry and shallow A small Penrose tube should be inserted 
if It IS deep or moist A thin layer of sulfanilamide powder may be laid 
OA'er die wound surfaces before their approximation If this is done, 
dramage should not be used Sulfanilamide should also be given systemi- 
cally The patient should be tested for serum sensim ity and if he is not 
sensitive, he should receive 3000 umts of tetanus antitoxin and one 
therapeutic dose of poljwalent anti-gas gangrene serum In 24 hours the 
cultures should rei^eal most, if not all, of the organisms w ith Mdiich one has 
to deal A closed w'ound puts a burden of responsibilit)'’ upon the surgeon, 
for he must watch carefully for the first evidences of mfection and if 
they appear, he must decide by the severity of the signs and the nature 
of the orgamsms whether or not to open the w^ound agam If a Staphylo- 
coccus albus IS present, the wound may be left closed unless the signs 
become pronounced If a Staphylococcus aureus is present, the wound 
should be opened if more than minimal signs develop Potent bacterio- 
phage will help to control the mfecaon If a hemolyac streptococcus 
is present, the wound may be left closed unless signs become marked 
If anaerobic streptococci or \Velch bacilh are present, the wound should 
be opened and zinc peroxide applied If there is a niLxture of organ- 
isms present, there is still greater mdicaaon than for a single species for 
opemng a Avound v hich has been primarily closed 

If the debndement is done more than 6 hours following the accident, 
sulfanilamide should be given systemically and the wound should be left 
open Then the surgeon must decide M’^hat to apply as a dressmg— fine 
meshed vasehne gauze to be left without change or sulfanilamide powder 
or zinc peroxide We do not know as yet what is best Tins question 
should to be subjected to an extensive climcal experiment carried on 
in several different hospitals For the present I would personally prefer 
zinc peroxide for the first dressing until the cultures are heard from, be- 
cause of the frequency of anaerobic contamination in accidental wounds 
If no anaerobes or hemolytic streptococci are found, it may be discon- 
tinued and vaseline gauze or China silk with normal saline applied If 
staphylococci are found, I would test them for susceptibility to a potent 
bacteriophage ^d apply that on China silk once or twice daily If hemo- 
lytic streptococ^ are found, I would either continue anc peroxide or 
change to sulfaniD^de If E coli or a mixture of aerobes are present, 
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sulfanilamide is the dressmg of choice, although a potent phage might be 
more effective agamst the colon baciUus 

In the treatment of compound fractures there seems to be a differ- 
ence of opinion at present and this question likewise should be subjected 
to a well controlled clinical and bactenological study I have already 
referred to the work of Bennett, Jensen and Pulaski in speaking of clean- 
contaminated wounds 

Trueta’s method of treatmg compound fractures, which he used in 
Spam, has stimulated wide mterest and its favorable results have been 
reported from England He practiced evtensive debridement of the 
wound and applied dry gauze dressmg and fixation in plaster without 
a change of dressings for several weeks In over 1000 cases only 8 
per cent became infected with one case of gas gangrene and only one 
death— a truly remarkable series The end results of this treatment have 
not yet been reported but from a primar)'^ infection standpomt it is 
extremely encouragmg Whether these figures can be improved by the 
administration of sulfanilamide or zinc peroxide locally before closure 
or sulfanilamide by mouth will not be known unal they have been tried 
in comparable series 

It seems probable that m civil practice the best results would be 
obtained by xvide debridement, internal fixation, open wound, sulfa- 
nilamide by mouth and either zinc peroxide or sulfanilamide locally 

The Acti\e Treatment of Infections 

The Active Treatnient of Postoperative Infections If, m spite of 
all of the precauuons of sterile operating room technique, a xvound 
infection dei elops, active treatment to combat the mfecnon is called 
for One can tell from the local reaction as xvell as the general s)miptoms 
M hether the infection is tnvial or senous If it is tnvial, local treatment 
IS all that IS necessar)’’ The involved portion of the xiound must be 
opened and the pus evacuated Deep pockets may reqmre drainage 
Cultures must be taken and appropnate specific treatment may be in- 
stituted In the serious cases of wound infection something more active 
IS required m the xvay of treatment These infections usually occur in 
the first few days after operation An unex'pected temperature always 
requires an examinaaon of the w ound Sometimes pulmonarx' signs and 
s^ mproms di\ ert the attention and the surgeon may fail to appreciate 
that the wound is the cause for major concern This is particularlv 
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likely to occur M^hen gas gangrene is present, giving alarming general 
symptoms Usually, however, local pam calls attenuon to the vound 
If there are signs of inflammation— sv elling, redness, tenderness or crepi- 
tus— the wound should be opened to the full extent of the imohed 
portion A smear of the pus should be stained at once, for the morphol- 
og)'- of the contamed organisms may reveal their nature Presumptive 
diagnosis by smear should, of course, be confirmed by culture This may 
change the imnal procedure, but treatment should be started at once 
and should be as specific as possible If the organism is a staphylococcus 
and a potent bacteriophage is available, it should be apphed daily to 
aU parts of the wound surfaces If it is an odorless streptococcus, prob- 
ably hemolytic, sulfanilamide should be used both generally and locally 
If large Gram-positive rods are numerous, the "Welch bacillus may 
be assumed Further evidence of this are gas bubbles in the evudate, 
necrosis of the muscle and crepitation, either felt vnth the hand or heard 
with the stethoscope The exudate may have a “mousey” odor and the 
slon may show shght bronzmg Such a wound should not only be 
opened wndely but all necrotic tissue should be cut away until normal 
tissues are reached Then the wound should be flooded uath a suspension 
of zmc peroxide, the surfaces covered with a thm layer of absorbent 
gauze soaked m the same suspension and overlaid with cotton soaked m 
water— the M^hole dressing then sealed with vasehne gauze 

In suspected gas gangrene cases no time should be lost by uaiong 
for the report on the culture, polyvalent gas gangrene serum should be 
employed, three “therapeutic” doses to start uath and contmuing xnth 
one therapeutic dose every 6 to 8 hours until a fall in temperature has 
taken place and there is some evidence of lessened toxicirv’" On the basis 
of certam encouragmg chmcal obsen’^ations sulfanilamide may also be 
given by mouth m cases of gas gangrene The actual benefit reported 
may be due to the effect on associated organisms, because m pure cul- 
ture m experimental animals benefit from sulfanilamide therapy has not 
been surely demonstrated X-ray therapy in three or more doses of 50 r 
has been advocated and a stnkmg lowering of mortalit}^ has been 
reported We can not as yet adiose treatmg such cases with x-ray wrh- 
out further evidence, for its exponent says that if x-ray is employed, 
sulfanilamide, serum and even surgery’’ are all contraindicated 

Streptococci by smear and a foul odor from the exudate suggest 
anaerobic streptococci These are often associated mth spirochaetes and 
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fusiform bacilli or ivith Gram-negative bacilh either aerobic or an- 
aerobic In all such cases zmc peroxide apphed locally as above descnbed 
IS the treatment of choice and again it may be supplemented by sulf- 
anilamide by mouth until we know more defimtely the mdicaaons 
for and the limitations of these sulfonamide drugs 

If an infection of any nature becomes localized and there is much 
slough, hypochlonte solution should be used to favor its hquefacuon, 
either as two-hourly dressmgs with changes of fine meshed gauze or 
cotton or dehvered at frequent mtervals by means of a tube 

In a small percentage of postoperative wound infections a sepu- 
cemia develops, the orgamsms usually bemg the hemol^uac streptococcus 
or the Staphylococcus aureus In the former situation, sulfanilanude treat- 
ment should be vigorously pursued with careful daily studies of blood 
levels, blood counts and blood cultures Transfusions have been success- 
fully employed when donors could be obtained whose blood showed 
a high opsomc index for the infectmg organism 

If the organism is a staphylococcus the drug of choice is sulfathiazole 
with the same careful obsen^ation of laboratory studies But staphy- 
lococcus sepacerma cases should have the benefit of doubly potent 
staphylococcus bacteriophage and its admimstration should not be v ith- 
held to sec what the drug vnll do alone It should be given m slow ly 
increasmg doses from 025^5 cc , diluted ten times m sahne, at hourly 
intervals for the first 8 hours and then m doses mcreasmg more rapidly 
in 5 cc increments every 4 to 8 hours until the patient is receiving 75 cc 
a day If no improvement is seen in 3 days and there is no reacnon, the 
dose should be further increased up to 1 50 cc a day 

In both hemolyuc streptococcus and Staphylococcus aureus septi- 
cemia, the distnbuting focus should be found and appropriatelv treated 
surgically by incision or excision Metastatic foci should be watched 
for daily and drained if localizing signs are present Bacteriophage and 
the sulfonamide drugs certamly help to pret cnt these metastatic lesions 
but if they de\ elop w e have definite proof that bactena hat e gamed a 
foothold in spite of them and these foci must almost alw avs be drained 
surgically Otherwise, they wall m turn become distributing foci 

In most cases, postoperame wound infection comes under control 
witinn a few days Howexer, the axerage stax’ in the hospital for an 
infected case is double that of a corresponding clean case This is of 
considerable economic importance to both the patient and the hospital 



Furthermore, wound infecuon may completely nullify the operation, 
for example, an infected herma very frequently recurs and has to be 
repaired agam In a few cases death ensues, but this is fortunately rare 
Postoperaave pneumoma has in the past usually been relanvely 
mild and not a serious complication The orgamsm is usually a pneumo- 
coccus of one of the higher numbered types The temperature often 
goes up on the first or second day after operation and it may come down 
spontaneously in two more days A plug of mucus may close off a 
bronchus and an atelectasis form with a relatively minor role played 
by the infection Other cases have a more difficult time with contmued 
fever, severe cough with purulent sputum and occasionally empyema 
and lung abscess or wound disruption Postoperative pneumonia usually 
responds Avell to sulfapyridine or sulfathiazole It is often necessary to 
give the sodium salt of either drug mtravenously because of the necessity 
for vuthholdmg everythmg from the stomach It has been observed that 
the pyridine denvauve x\all last longer m the blood than the sodium 
sulfathiazole but it is more nauseating and the nausea lasts longer (4 to 
5 days) than with thiazole (12 to 24 hours) Therefore, it should be 
given with great caution to the paoent whose stomach is upset by 
the operative procedure itself and patients m whom repeated vomitmg 
puts an undue strain upon the wound Lummal helps to minimize this 
nausea As in medical pneumonia the drug should be continued for 
several days after the fever has subsided 

Urinary infections which develop following catheterization usually 
yield E cob or non-hemolytic streptococci and occasionally both 
together Sulfathiazole is the drug of choice, if the patient’s kidneys are 
normal, for it is rapidly excreted through the urinar)^ tract In pure 
E cob infections a potent bacteriophage may clear up a cystitis or a 
pyelitis if It IS given intravenously as xvell as locally 

The Active TreaWient of Infection in Accidental Wounds If in- 
fection becomes estabbshed m accidental wounds in spite of the 
prophylactic measures which have been employed, the methods must 
be changed to meet the new situation This should be based entirely 
upon the results of the bacteriological study of the debrided tissue and 
secondary cultures from the now infected wound The former culture 
mil show the potential factors of infecuon The latter culture will show 
what organisms have sunnved and gained a foothold in spite of the 
measures which the surgeon thought would uate at the time of 
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the first operauon 

I have indicated above in discussing the treatment of operaave 
wound mfection the measures required for specific types of infection 
The same rules apply to the estabhshed infections in accidental wounds 
The general prmciples involved are three m number One must be sure 
of, I adequate exposure of the infected tissue, 2 adequate contact 
between the infected surfaces and any local medication, and 3 adequate 
dosage of mtemal medication 

Adequate exposure of infected tissue may be obtamed by the removal 
of any suture used to close the wound, or it may mean further incision 
This should be earned to the limits of the involved area with a com- 
fortable margin It is better to do too much than too httle I do not fear 
the spread of infection as a result of extending the mcision through the 
barrier which has been built up If no attempt is made to close such 
incisions, any unnecessary incisions or any unnecessat)’’ part of an inci- 
sion will be the first to heal 

Adequate contact with local medicaaon is of great importance If 
there are any nooks and crannies in the wound \\here the medication 
does not touch, the organisms may escape its action Bacteriophage 
being fluid may run everyvvhere in the wound but it may run out agam 
if It IS not held in contact with gauze or cotton Sulfanilamide must go 
into solution in the tissue juices before it can ha\ e any effect but if the 
wound IS closed it is rapidly absorbed in 3 to 4 days, and if the wound 
IS open, It will run out unless held m place It may be best applied to 
the wound surface by means of a powder atomizer Zinc peroxide acts 
best if It IS kept wet Tissue fluids \\ill actuate it but disulled water 
or 2 per cent poljwinal alcohol muU keep it wet longer A creamy sus- 
pension of the powder is made uith about an equal quantity of fluid 
This IS applied to the m ound surface u ith an asepto s^^nnge and then 
1 thin layer of cotton soaked in the suspension is oi erlaid This is 
lc\ died off a\ ith cotton wet aa ith \a atcr and a flat layer of \\ et cotton 
placed on top Scacral layers of \aseline giuzc or fine meshed gauze 
impregnated with zinc oxide ointment complete the drcssincr It should 
be changed daily but may go 2 to 3 da\s if conditions require infre- 
quent dressings The dressing comes off casilv and does not stick to 
the \\ ound The old material is \\ ashed off a\ ith saline irrigation and the 
new dressing applied as before 

\dequatc sa stemic administration of bacteriophacc is ana- quantita* 
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which does not produce a reacnon but does have a favorable effect in 
reducing temperature and clearmg the blood culture \'\^hen smaller 
doses do not suffice, I sometimes use as much as 150 cc a day I cannot 
too strongly emphasize the fact that adequate tests must be performed 
to demonstrate the “double potency” of the phage agamst the infectmg 
orgaiusm To fulfill this requirement it must not only lyse the culture 
in fluid medium but show no growTh when the lysed culture is trans- 
ferred to a blood agar plate Only if such potent phages are used will 
the mortahty m staphylococcus septicemia be brought down matenally 
by the use of bacteriophage 

Adequate systemic administration of the sulfonamide group of drugs 
IS measured by the response to treatment on the one hand and the 
blood level determination on the other These do not necessarily run 
parallel, but daily or ever)^ other day determinanons should be done 
and the level mamtamed between 5 and 10 mg per cent This is accom- 
plished faurly regularly with sulfanilamide by givmg an imtial dose of 
o I gm per Itilo of body weight followed by 1 gm every 4 hours The 
dosage of sulfapyridine and sulfathiazole are much more variable be- 
cause of marked variations m absorption and elimination rates Blood 
levels are correspondmgly unstable Tins fact plus the danger of urinan'’ 
blockage from the acetylated compounds of these drugs makes them 
less satisfactor)'' than sulfanilamide except m pneumococcus infections 

Summary 

In closing I ivould summarize this presentation by saymg In 
handhng clean operative wounds all sources of contammanon must be 
reduced to a minimum In handling clean-contammated operative 
\vounds the kind of contamination can be predicted by the site of the 
operauon and can usually be adequately met by appropnate measures 
In handling accidental Mmunds a complete bacteriological analysis of 
the debrideM tissue must be made by anaerobic as well as aerobic methods 
and specific^ treatment must be directed toward the organisms which are 
found to be\ present 
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the present unie when one speaks of an infectious dis- 
ease one usually thinks, because of habit, that such a 
disease is caused by a microorganism As a rule, one does 
nor stop to analyze just what one considers a micro- 
orgmism to be, nor docs one usually pause \er\’’ long for 
thought about w'hether an infectious disease might be caused by an 
agent nor classified as a microorganism 

For mam centuries contagious diseases have been recognized, and 
infection was long in obaious fact before tlic cause of contagion or m- 
fcction was known or understood 1 hen came the disco\cr\- of bactena 
and protozoa, still considerable work had to be done over a penod of 
nnn\ ly cars w ith these nm animals and plants before it was realized that 
rhea had an\ thing to do w ith contagion and infection The flow enne 
of such an idea ushered m the microbiological era in infectious disease 
w hen It w as finiih established that these maladies arc caused bv bacteria, 
fungi, spiroclactcs and protozoa Indeed, it became so firmly established 
that thc'SL microorganisms produce infectious dcscascs that it was a 
licrt>\ to consider them possible of causation in an\ other manner 
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JiDs, swme pov, infectious tracheias of chickens and a\ian encephahns 
are also costly maladies Alan is subject to smallpox, yello\% fe\ er, 
measles, chickenpox, poliomyehas and se\ eral kinds of encephahns 
Even the lowly bactenum, without w hich hfe of all forms on this m orld 
would quickly become exnnct and our planet x\ ould be ithm a short 
time as barren as the moon, is subject to its ov n \ irus disease, bacteno- 
phagy Even a casual survey of the diseases just mennoned is sufficient 
to impress upon anyone the reality of their importance and remove the 
nonon that when an invesugator talks about \ irus diseases he is dealing 
wath something intangible and very mysterious 

The fact that there are infecnous agents smaller than ordinary bac- 
teria vv'^as discovered more or less accidentally through the use of filters 
specially designed to hold back bacteria \v hile permitting the passage of 
their metabolic products, e g , toxins The fact that these agents pass 
such filters led to their designaaon as filterable viruses Filters can be 
made of all grades of porosity, in other words, there arc filters with 
pores that permit the passage of bacteria, while others possess pores so 
small that ordmary proteins, as w'cll as the viruses, are retained It just 
happened that filters had been made to retain ordinary bacteria in order 
to separate their toxins from them Wffien such filters w ere used in cer- 
tiin kinds of invesngativ'e vi ork, it was found that some infectious 
agents, capable of multiplication and for that reason not toxins w ould 
pass through them If other kinds of filters, that is very’’ tight ones or 
ones with vety small pores, had been used, the discov ety of filterable 
viruses would have been delayed Thus, the term filterable virus is 
somewhat misleading, because some viruses are difficult to filter, while 
a fev\ verv smill bactern are capable of penetrating certain of the more 
porous candles used in b ictenoiogical work At present most workers 
spcik of viruses instead of filterable viruses because of confusion ciused 
bv the w ord filterable 

1 he fact that most v iruscs go through filters w hich retain ordmarv 
bictcria IS c\ idcncc that rhev ire smaller than such bacteria How much 
snnllcr w is not known for a long time However, ver\' soon it was 
rcilized tint all v iniscs arc not of the same order of magnitude because 
ten un of them piss filters tint hold back others Now we know the 
approxinntc si/c of i large number of viniscs and the diameters of these 
virus pirticlts ringt from :so nm to S mu Some viruses for instance 
those of psitticosis and v iccinia arc on the border of v isibihtv bv means 
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of ordinary microscopes, while others, namely, those of poliomyelitis 
and foot-and-mouth disease, because of their small size, wiU never be 
resolved by means of ordinary hght The fact that viruses pass filters 
impervious to ordinary bacteria and are mvisible by means of ordmary 
light in the unstained state, should not immediately lead one to believe 
that all viruses are ahke in nature or that all of them are necessanly 
quite different from minute bactena Indeed, certain very minute bac- 
tena, which are capable of cultivaaon on ordinar)^ lifeless laborator^'^ 
media, pass filters as readily as do the viruses of vaccima and psittacosis 
Insofar as size is concerned, there is no reason to believe that these bac- 
tena are much more complex than are the viruses mentioned On the 
other hand, when one considers the viruses of pohomyehtis and foot- 
and-mouth disease, it is very difficult to imagme that they are as complex 
as bactena, because they possess diameters of approximately 8 m which 
are only shghtly greater than those of certain protem molecules 

Until proper means of concentration and purification of viruses v^ere 
devised, one was left with conjectures regardmg the complexity of 
their components Withm the last ten years great strides have been 
made, and durmg that tune a number of plant viruses and a few of the 
anunal viruses have been concentrated and purified to such an extent 
that one is warranted in drawmg certain conclusions from their chemical 
analyses In addinon, some of the plant viruses have been cr)''stallized 
and have been shoivn to be large molecules of nucleoprotein containing 
yeast nucleic acid \Vhen this discovery Mas made in 1935 Stanley, 
many investigators immediately concluded that all viruses probably 
M'ould finally be shoivn to be molecular entiaes, either small or large, 
somewhat similar to plant viruses However, workers who have been 
studying the nature of vaccine virus, the infecove unit of \vhich is 
spoken of as an elementary body, have come to the conclusion that this 
pamcular virus is much more complex than that of tobacco mosaic, in- 
asmuch as It IS composed of several different kmds of protein, includmg 
a nucleoprotein with thymonucleic acid, neutral fats, phosphohpids, and 
other substances as yet unidentified In other words, some investigators 
are mchned to look upon the elementarj’^ bodies of vaccinia as structures 
possessmg qualities unhlte those associated with ordmar)'’ molecules 
The complexity of vaccme virus is discermble not only by chemical 
examination but also through immunological studies In fact, it is at 
ames easier to differentiate between two proteins by means of immu- 
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nologjcal techniques than it is by those of chemistr}’' From the esn- 
ganons of a number of \\ orkers, it has been defimtely shown that there 
arc several antigens associated with \accinal mfecnons and that they 
in all probability denve from the virus Thus, it appears that there 
are at least two soluble antigens, one heat-stable, the other hcat-labile, 
which occur separately or as a complex In addinon to these, there are 
at least two others which are intimately associated with the elementar\" 
bodies or virus, e g , an agglutinogen and a substance that gi\ es nse to 
neutralizmg antibodies followmg an mfecnon with the \irus A similar 
antigenic complexity has also been found in the \iruses of infecaous 
myxomatosis and psittacosis In the case of these tx\ o diseases, how ever, 
antigens associated with the euological agents ha\ e not been so thor- 
oughly investigated as they have in \accinia The findings mentioned 
are quite different from those resulang from immunological invesnga- 
tions of simple viruses, e g , that of tobacco mosaic w hich, so far as 
can be ascertamed, is constituted of a single anngemc substance 

Most protozoa arc easily visible and some of them arc cula\able on 
artificial media containmg no hving cells This is also true of the 
spirochetes Fungi and bacteria arc visible, and most of them hate been 
cultivated on lifeless media On the other hand, tiruses, in addinon to 
being invisible, arc also unculntablc on lifeless imficial media, and, 
for that reason, many mvcstigators concluded that there must be some- 
thing mysterious about them and that of nccessit} they had to be dif- 
ferent from ordinary microorganisms Such a conclusion docs not 
mturally follow, because there arc bictcria which hate not as yet been 
cultitatcd or induced to multipit outside of a susccpnblc host The 
bacillus tt Inch causes Icpros}^ is an excellent example 

It IS true that no tirus has as \ct been induced to mulnply in the 
absence of living host cells, but such a fact should not cast a tcil of 
mystery over the tirus group, bccuisc obligate parasitism is not an 
unknott n phenomenon ct cn among t isiblc infectious agents c g , 
malarial organisms which muluph in a liting host and not on lifeless 
irtificial media If some large infcetious agents arc obligate parasites, 
there is all the more reason for minute ones to require the assistance 
of host cells in carryung on the functions of life and multiplicanon 
Indeed, bet oiid a certain point the smaller and less complex an infec- 
tious agent the more likch it is to be an obligate parasite because of 
minute si/c it tt ould not be capable of posse'sein" all the neecssart con- 
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stituents for autonomous existence This matter has been discussed at 
length by Green who believes that all viruses are obligate parasites, 
even those of molecular dimensions Obligate parasitism implies life, 
and Green believes that the nucleoprotein molecules of tobacco mosaic 
virus are living Accordmg to him, multiplication is the only activity 
of which such a molecule is capable, the remaming activities necessary 
for such a living enoty are carried out by host cells 

I admit that Green’s ideas are plausible, but whether his scheme 
accounts for everything m the virus field is still a problem At least 
there are other workers who think that some viruses, if not all, are 
manufactured by their host cells According to them, tliere are sub- 
stances in host cells \\^hich are precursors of viruses and which are 
converted mto the virus agents through the action of proper stimuli, 
at the moment the only effective stimulus that is definitely recognized 
IS some of the virus which is to be fabricated There are excellent 
examples m the enzyme field to warrant such ideas, for instance, 
tr)'-psinogen m vitro is converted into trypsm by the presence of a small 
amount of tr)^psm At the present time Eirueger and Northrop are 
carrying on extensive investigations with bacteriophage m attempts to 
show that this agent has precursors which are transformed mto the 
virus under certain conditions Unfortunately, as yet the results of their 
work are mconclusive 

From what has been said it appears that viruses are smaller than 
ordinary bacteria, some being much smaller, even approximating protein 
molecules m size, and that they do not muluply outside of a susceptible 
host Furthermore, the mdications are that the multiplication occurs 
within the involved or affected cell regardless of iv^hether it takes place 
m a manner compatible with ideas regarding obligate parasitism or by 
fabncation through the activities of the host, aided by the processes of 
autocatalysis This means that there is a very close relationship between 
viruses and their host cells This close relationship between the infectious 
agent and the host cell undoubtedly accounts for many of the charac- 
teristic features of vmis diseases However, one must not forget that, 
inasmuch as there are intracellular parasites other than viruses, such 
features are not necessarily hnuted to virus diseases On the other hand, 
no group of infectious agents as a whole exerts all of its forces 
through intracellular activity, and in that respect the virus group is 
unique 
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As a result of the close relanonship between viruses and their host 
cells, one of three things or a combination of these three things may 
occur Rapid growth of a virus may cause immediate death of infected 
cells, or multiplication of the tirus may first snmulate the cells and 
then destroy them, or, finally, the virus may act in such a manner that 
only stimulation of cells takes place As one examines pathological 
tissues from virus diseases one sees that the thmgs just mentioned have 
happened In yellow fever, Raft Valley fever and foot-and-mouth di- 
sease the rapid growth and explosive action of the miuscs lead to a 
picture of necrosis In smallpox, fowd pox, vaccima, chickenpox, and 
certain other virus diseases one sees early in the development of lesions 
only stimulauon of infected cells w'hich accounts for the formauon 
of papules, later the stimulated cells making up the papular eruptions 
undergo destruction producing pustules or vesicles FmaUy, in such 
conditions as Rous’ sarcoma of chickens, Shope’s papilloma, and warts, 
stimulation of cells is a prominent, if not the only, feature of the path- 
ological picture 

Inasmuch as mutiplication of viruses takes place wuthin cells, it is 
not surprising that the phenomena just mentioned occur In addiuon to 
this, in certain virus diseases inclusion bodies, w'hich may or may not 
be made up of virus elements, are seen in the nucleus, m the cytoplasm, 
or in the nucleus and cytoplasm of infected cells These inclusions arc 
not necessarily pathognomomc of virus diseases, because some ha\ e 
been desenbed in the absence of demonstrable airuscs Yet, as a rule, 
t\'pical inclusions put the initiate on the lookout for a \ irus and at umes 
may indicate the type of virus to be searched for, for that reason they 
arc a great aid to virus w orkers 

Most physicians have been taught that inflammation is a prominent 
fciturc of infecnous diseases Inflammation occurs m aims diseases, but 
It IS not a pnmara phenomenon, it is sccondan’ to cell destruction 
Man'v infectious diseases caused bv agents other than airuscs arc char- 
acrcri7cd by an outpouring of poh morjilionuclcar leukocates In anus 
disciscs, hoaacacr, the inflmimatora reaction is usualla* characterized 
ba mononuclear cells 1 here arc exceptions to the rule in both instances, 
and as \ ct one cannot account for the rule or the exceptions 

rroni a\ hat has been said about the close relationship betaa cen the 
host cell and aims agent, one might expect that aimscs aaould exhibit 
sclcctiat localiz.ition, rhea do Some aimscs arrack onla certain hosts 
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that js, they are quite host-specific Not only are they host-specific, but 
frequent!}^ they attack only certain cells within these hosts Indeed, a 
few mvcsogators have attempted to classify viruses by the type of cell 
attacked, dividmg them into epitheliotropic, neurotropic, endotheho- 
tropic, mesothehotropic, and pantropic agents Such a classification, 
unless used very loosely, is not satisfactory, because, although there is 
a tendency for viruses to limit their acnvines to certain cells, only a 
few of them limit their attack to one kind of cell Perhaps the best 
examples of the strict tropism of viruses are Shope’s papilloma of rabbits 
which attacks only epidermal cells xvithout involving the epithehal tis- 
sues of the buccal mucosa, and the wart virus of Kidd and Parsons 
which produces lesions in the epithelial cells of the buccal mucosa of 
a rabbit but not in chose of the skin 

One must not entertain the idea that selecnve localization of infec- 
Dous agents is limited to virus diseases, because a similar phenomenon 
IS observed in other types of mfecaon It is well known that the men- 
ingococcus is likely to involve the coverings of the brain and cord, 
that the pneumococcus usually causes pneumoma, and that the typhoid 
bacillus generally produces an enteric infection All the reasons for 
the selective localization of infectious agents, whatever their nature may 
be, are certainly far from bemg known 

Although viruses often attack more than one kind of cell, the climcal 
pictures produced by them for unknovvm reasons are usually consistent, 
thus enabling clinicians to make proper diagnoses with a fair amount of 
regularit)* For mstance, in spite of the fact that the viruses of measles, 
v’^aricella and smallpox enter the susceptible hosts by vv'^ay of the same 
portal and are distributed throughout the body by means of the blood, 
climcians are usually able to distmguish between these three maladies 
In view of the fact that viruses and other infectious agents exhibit selec- 
nve localization and since some vurus diseases can be diagnosed from 
clmical pictures alone, one must not immediately conclude that all 
vurus diseases can be diagnosed without the aid of laboratory techniques 
This is particularly true of infecnous diseases of the central nerv'^ous 
system In other words, one cannot forthxv'ith differenoate between the 
pyogenic infections oV the memnges without laboratory aid, nor can 
one on clinical and Mthological grounds alone xvuth any regularity 
correctly diagnose vurus^diseases of the central nervmus sj'^stem 

If It IS difficult t\di\erentiate one virus disease from another by 
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iiicans of clinical observanons alone, or if one encounters trouble dis- 
tinguishing virus diseases from maladies caused by other kinds of infec- 
tious agents, how can these thmgs be accomplished with precision^ 
There is nothing mysterious about the matter, one goes about diagnos- 
ing virus diseases just as one proceeds in arriving at a proper diagnosis 
of other infectious maladies The general pnnciples are the same, the 
differences he in the techniques used In the first place, one attempts 
to isolate and identify the virus responsible for the trouble Frequently 
this is possible, as in the case of psittacosis, yellow fever, rabies and 
influenza At this point in the procedure the only difference between 
virus diseases and other infectious maladies is that one does not use 
ordinary lifeless media to cultivate and isolate a virus Instead one 
employs living media, e g , small laboratory'^ animals, de\ eloping chick 
embryos, or modified tissue cultures 

Many of the viruses act in a characteristic way in the living media 
and from this an e\perienced laboratory'' investigator obtains a clue as 
to the nature of the virus with w hich he is n orking This is not unlike 
what the bacteriologist does when he makes cultures of microorganisms 
on igar plates or in broth, from the appearance of the colonies and b\ 
means of proper stains, etc , clues are gotten regarding what organism 
IS being handled From the appearance alone of a bacterium or from 
w hat a virus does in its living medium, one cannot be ccnain as to tlic 
identity of the infectious agent In both instances it is neccssank' to 
proceed further through the use of different kinds of media, e g , in the 
case of bactena, media containing \arious sorts of sugar for fermen- 
tation tests, ind in the case of \iruses, different laboratorv hosts for the 
csnbhshment of tlic host range Having done thts, the worker has 
further inform ition regarding tlic identity' of the eirus, still he ma\ be 
unable defimtcK to clissify' the organism or the \irus At this point he 
turns for aid to clas-sical immunological reictions Tliesc are the same 
regardless of the type of infccnon being studied, agglutinations pre- 
cipitin reactions, complcmcnt-flMng reactions and neiirnhzation or pro- 
tcctn c tests are used 

Immunological principles arc broid and arc unucrs-illy ipphcablc 
prcnided one understmds them and is ingenious enough to dceisc wavs 
of appK mg them ProbabK tlic first immunological phenomenon to 
be noted was m connection with aims dcscascs Manv centuries ago it 
w is obserecd rhit mdnidinls rccoecring from terrain mfccnous mala- 
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dies, e g , smallpox and measles, usually possessed a lifelong immunity 
Such an enduring mimumty is most striking in virus diseases, although 
It IS knou n to occur in other infections In the study of virus diseases 
use IS made of this phenomenon in the identificanon of their enological 
agents Animals are infected with knoMm viruses and after recovery they 
are inoculated ivith the unknown agent If among the viruses used for 
the original inoculation there is an agent similar to the unknown, then 
the animal receiving that particular agent would be resistant to the 
unknoum and in this u^ay mdicate the identity of the unknown Such 
a procedure is not unique for virus studies, because it is used also 
for the identification of other kmds of infectious agents or their toxins 

During the last loo years anabodies were recognized and came into 
use for the identification of infectious agents and for the diagnosis of 
infectious maladies About forty years ago it was shown m regard to 
virus diseases, e g , m the case of smallpox and vaccmia, that serum 
from a conialescent ammal mixed with the virus responsible for the 
malady protects a susceptible or non-immune ammal agamst the virus 
in the mixture This procedure is knoum as the neutralization or pro- 
tecnon test, and is used ex'tensively in the identification of viruses and 
for the diagnosis of virus maladies This test is not umque, because it 
IS similar to those used for the identification of toxins, bacteria and the 
diseases caused by them 

The complement-fixation test was the next immunological reaction 
to be used in the study of viruses Jobhng, in 1906, showed that serum 
from an animal convalescent from a vaccmal infection upon bemg 
mixed with vaccme virus would specifically fix complement In 1913, 
Paschen demonstrated that elementar)'' bodies of vaccima and smallpox 
were specifically agglutinated by serum from mdividuals convalescing 
from these infections Then came the work of Craigie and others 
showing that m the case of certain virus diseases there are soluble ana- 
gens separable from the viruses themselves which precipitate m the 
presence of specific immune sera These soluble antigens also fix com- 
plement under proper condiaons Thus, it is obvious that the immu- 
nological tests used m the study of virus diseases are m prmciple 
exactly like the ones employed m other infectious fields All that is 
required is that one bamsh ideas of mystery and set oneself to the task 
of learning the details essennal for success 

Now in regard to the treatment of virus diseases Is there anything 

O 
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peculiar about this aspect of the virns problem, and is hr dffrerenr firom 
those associated mith other fciads of infections diseasesr T\lth a fem 
possible exceptions, one can iiimiediately~ say, no. In spite of a fexr anti- 
bactenal sera and antitoxins, the treatment of bacterial infections until 
recendT 'was largely expectanu ChemotherapT m the last fevr irears has 
changed the whole picture. As yen howexer, no great advance in this 
direcnon has been made m the virus field. It is true that certain reports 
have appeared stating that lymphogranuloma mgmnale and trachoma 
are benefited by some of the sulfonamide compounds. Despite the 
meager results so far obtained, there is no reason to suppose that great 
advances m the treatment of virus diseases will not be made in the 
future by means of chemotherapy, mdeed. this seems to be the most 
likely source of curative agents for this type of maladv. 

.\t the momenu the treatment of virus diseases in general is sdll 
expectanu One might mquire why serotherapy has not been successful 
m virus maladies. It certainly is not for the lack of mteusive e^om 
Most of the VITUS diseases have been created by immune sera, bur un- 
fortunately the results have not been encouraging As one considers 
the problem m the light of wfiat is known about viruses, one k forced 
to the conclusion chat serotherapy of the diseases caused by these agents 
IS not likely to yeld desired results .A reason for this is found m. the 
fact that viruses are tntracellularly situated. Since antibodies do not 
enter cells, such a situanon makes it impossible for the antibodies in 
therapeutic sera to reach the infecnous asents. StilL one might well ask 
why antibodies therapeutically administered do not attack viruses as 
they leave mfected cells on them way to attack normal ceDs not already 
mvolved They do because viruses m an extracellular location are sus- 
ceptible to the acnon of immune sera. Then, why is it that immune 
sera are not efficacious m the treatment of virus diseases' .A good deal 
of experimental evidence exists which mdicates that m most virus dis- 
eases by the time sisns and symptoms of infection are manifest, all cf 
the cells that are going- to be infected m that pamcnlar host have already 
been entered In view of such evidence, one would not expect sero- 
therapv to be of great value m the han dlin g of these maladies. Un- 
doubtedly there may be excepnons to the statement yust mnde. bur one 
should demand adequate proof of the merapeunc efficacy of all ann- 
ural sera 

In the pre\ ennon of virus diseases diere is at the present tune Etrle 
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to offer e\cept quarantine measures, and se\ eral con\ alescent sera 
Indeed, most of the quarantme measures seem fairly useless I doubt 
very seriously whether measles, chickenpox, poliomyelitis, influenza and 
smallpox are influenced m the least by the quaranone measures no\v 
employed Furthermore, I do not know of any that would be of us© 
under our present social conditions Except for making people believe 
that public health officials are doing something, it a\ ould seem to me 
that money spent on many quaranone measures might be used better 
in other ways I trust there comes a time when lay people will be suffi- 
ciently mformed and possessed of sufficient stamma to demand of public 
officials that expensive and unessential things which interfere with busi- 
ness and social acovioes be not done 

Vaccines ongmated m the virus field The first successful vaccina- 
non was carried out by Jenner when he prevented smallpox by the 
inoculauon of human bemgs Math vaceme virus This M'^as accomplished 
on an empirical basis long before bacteria or similar agents M'^ere known 
to be associated Math infecuous diseases Vaccinaoon against smallpox 
is still the outstandmg method of prevenong a severe infecoous malady 
In spite of that, perhaps 40 per cent of the people in the United States 
are at this moment suscepable to smallpox Vacemanon against yellow 
fever has been perfected Mathm recent years and bids fair to control 
outbreaks of this malady, provided public officials and the lay people 
are Mailing to see it properly used A vaccine for eqmne encephalomye- 
litis has been developed, and perhaps m Horsfall’s recent work with 
influenza and distemper there lies a method of prevennng influenza 
Tests of this influenzal vaccine are now under M'^ay, but it will be some- 
time yet before an answer Mall have been obtained There is every reason 
to suppose that eventually many more virus diseases Mall come under 
control through the use of properly prepared vaccines, and it is for 
this reason that mvestigators are Mffiling to spend many tedious hours 
in carrymg on Mmrk that frequently yields disappointing results 
How do viruses spread irl nature^ There is nothing peculiar or char- 
acteristic about the spread of viruses Most plant viruses are spread by 
insect vectors A feM'^ virus diseases of man are spread in this manner, 
e g , yellow fever by the mosquito Spread of the majority of virus dis- 
eases of man that M'^e knoM^ about at the present time, however, seems 
to be accomplished through contact or by means of droplet infection 
Of course this means that, unless )»ne can sterilize and keep sterile the 
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air which one breathes daily, it will always be difficult to control virus 
maladies through samtary measures alone 

Undoubtedly some will ask why is there nothmg pecuhar about the 
epidemiology or spread of virus diseases m a population, smce some of 
the agents causmg these maladies may be fabncations of their host cells 
Regardless of whether viruses are mmute obhgate parasites or whether 
they are manimate fabrications of host cells, no virus disease has as yet 
been shown to arise de novo Every case of a virus disease results from 
the entry of the virus mto a host from another host Thus, the spread of 
virus diseases, as is the case with other types of infectious disease, is 
wholly dependent upon transmission of the mcitmg agent from one host 
to another Epidemics of virus diseases do not arise as a result of multi- 
tudinous, simultaneous foci of de novo fabncation of their eaological 
agents A statement of this kind does not imply that new infectious 
agents have not come into existence during the past or that no new ones 
vill develop m the future Yet, so far as I know, there is no evidence 
to show that a smgle absolutely new infectious agent has come into 
existence during the time covered by the recorded history of man 

Upon viewmg the matter dispassionately one finds that m many 
respects \ irus diseases resemble other infecaous maladies Furthermore, 
It IS obvious that such diseases, including those displaying neoplastic 
phenomena, truly belong m the large category of infecnons That they 
should be looked upon as something stnkingly peculiar or even mysten- 
oiis IS due to a state of mind instead of factual evidence Perhaps such a 
mental attitude can be accounted for to some extent by unfamihanty 
with the subject 

It IS true that viruses differ from other types of infectious agents, 
but that can be said of each of the other types In spite of the facts that 
\uruses are invisible, that they mulaply only in hvmg susceptible host 
cells, that all of them may not be alike m nature, and that some are 
ctystalline proteins, the problems rcsultmg from the mvasion of a single 
host by a virus or from epidemics of virus diseases, and the general 
principles underlying methods of soh mg these problems are similar to 
those encountered in other infecuous fields From a practical standpoint 
It makes little difference at the present time m hether a virus is an in- 
animate Ctystalline protein or a mmute obligate parasite In fact, the 
actions of bacteriologists, epidemiologists, immunologists, physicians and 
public health officers would not be affected immednrelv bv final deci- 
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sions regarding the nature of all agents now classified as viruses On 
the other hand, knowledge obtained in arriving at such decisions would 
be of inestimable value at some future nme not only m regard to a 
better handling of virus diseases but also m regard to a better under- 
standmg of general biological phenomena For that reason many virus 
investigators are wilhng to toil without thought of immediate reward m 
the hope of eventually makmg a worthwhile discovery 
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POLIOMYELITIS* 

John R Paul 

Professor of Preventive ifcdicine Yale Umvcrsitjr School of Medicine 



■“^pyERAL different aspects of the pohomyehos problem will 
be considered in this paper first, the environment m 
which epidemic pohomyehos seems to thrive, second, 
some chmcal aspects of the disease, and third, theories 
which concern its mode of spread 


Enwronment 


The picture in Figure i is a reminder that poliomyelitis is a summer 
disease, which flourishes in a rural settmg Actually the scene illustrates 
the site of the first reported case in a recent Connecncut epidemic,^ but 
the general setting may be familiar to anyone who has had occasion to 
see many cases of poliomyelitis It might be reduplicated over and over 
again during pohomyehns epidemics m many States of the Umon There 
IS, of course, no doubt that pohomyehos epidemics are common enough 
in ernes, but it is the frequent seventy of the epidemics m the country 
that concerns us Something important causes this disease to flounsh 
m the country during the summer This may be entirely due to an 
increased suscepobilit) among rural children, but in recent epidemics the 
age distribuoon of both rural and urban cases has been such as to render 
this explanaoon unlikely Whatever the rural factor or factors may be, 
they have not received as much emphasis m this country as we beheve 
they deserv^e, for they must be almost as fundamental, from the stand- 
point of eaolog)^ as is the virus itself In any event the recogmoon of 
the existence of these factors has led us to regard a local epidemic of 
poliomyelitis is an indicanon that the “place is infected,” as xvell as 
some of the people in it In other m ords xi e do not beheve that poho- 
niycliris is a contact disease per sc, but that the proper environmental 
setting IS more important for the spread of the disease than is the mere 
presence of the virus amon? a yroup of susccpnble children 

DcHvrrrd October 23 1940 in the Graduate Fortnight of T*hc Nc» \orV. Xcai-riv of ^^e^IClne. 

rroni ilir of Irrvrnine Medicine ^ al** Onnersily Scl tjol ot ^TedlCl^^ 



I'lg 1 — A picture of the runil surroundings in uliicli epidemic poliomvehtis flourishes 
llie siene is taken from an actual epicleiiiic Some of the children sliown here are 
con\nlescent from abortive attacks and are intestinal carriers of the \irus Note the 
open sewer emptying into the brook Insert outline map of the State of Con- 
necticut 

Clinical Considerations 

Clinical poliomyelitis may assume several forms but by far the com- 
monest, IS abortive poliomyelitis It is also the most difficult to diagnose 
There are no inexpensive diagnostic tests and no distinctive climcal fea- 
tures whereby abortive, or suspected abortive cases of poliomyelitis may 
be recognized, and so the clinician must fall back on his chnical judg- 
ment, which must be brought to bear not only on the patient but also 
on the circumstances under which these illnesses appear For instance, 
\\ hen tnm children m the same family fall ill during a poliomyelitis epi- 
demic with about the same symptoms, and after a day or nvo one child 
emerges from the illness with a paral)o:ed limb, whereas the other does 
not, It IS fair to suspect that the milder illness of the nvo also may have 
been poliomyehtis (Fig 2) And, as a matter of fact, it is occasionally 
possible to substantiate the diagnosis of aborave poliomyelitis by labora- 
tory determinations, if one is formnate enough to be in touch with a 
laborator)'^ that can perform these time-consuming, difficult, and expen- 
sive tests Peraaps it may seem like a waste of time to be placmg empha- 
sis on the mild \orm of the disease, but vnthout an appreciation of the 
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Fig 2 — Diagram of a fairU t\’pical 
famih ivith poliom\eIitis Vertical 
lines intlicate the famih members, 
their ages appear at the top Both 
thiltlren became ill at about the same 
time, eventuallj one became parahreil 
The presence of paraljsis aids in the 
clinical diagnosis but it does not aid 
in determining which of the two chil- 
dren will excrete the most Mrus in 
their stools 
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concept of abornt e poliomyelitis it is harder to grasp the real signifi- 
cance of this disease The parents of a family of children can perhaps 
afford to be interested only in paralysis, but not so the physician His 
best chance of discovering the true incidence of infection is to obsen'e 
the abortive as well as the paral}^ed cases As aborn\ e cases outnumber 
the paraijrzed cases by 4 to 6 times m some epidemics,* they can also be 
a tremendous source of virus in the community’' It may be recalled, 
for instance, that both rv^pes of poliomyelitis cases may harbor large 
amounts of virus m their stools particularly during the first three m eeks 
of convalescence But the abomic cases may scatter the virus more 
Midely, for unlike the parih zed case v Inch is confined to bed, either at 
home or in the hospital during this period, they are allov ed to roam 
about at avill as soon as their brief penod of fe\ er is o\ er (Fig 3) 

Svmptomancally the mild abortne case is characterized as a bnef 
illness iisualh m ith fe\ er listing from a few hours to a few da\s which 
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ABORTIVE CASES OF POLIOMYELITIS 

ARE MILD AND ACT AS HEALTHY CARRIERS 


HEADACHE £ FEVER 

1 TO 3 DAYS 

WEEKS 1 23-456 7 B 9 10 II 

Li ^ 

12 13 H IS 

■a 

0K ■£} VO 

VIRUS DISAPPEARS SLOWLY 

E=3 

PARALYSIS £ FEVER 

WEEKS- 1 23-4567 89 10 11 

12 13 14 15 



1 ■ 1 

wm 

ms 

ED 

WITH HOSPITALIZED 

paralytic CASES THE VIRUS IS CONTROLLABLE 


Fig 3 — The ambulatory patient convalescent from an abortive at- 
tack can net as a widespread source of lirus in the communilv 


IS accompanied by one or more of the following symptoms fever, head- 
ache, vomitmg, lassitude, occasionally sore throat, and occasionally 
diarrhea, often a little pain in the back and occasionally a sQif neck 
When I speak of fever I mean a temperature of loi ° or more, which is 
unexplained on any other basis, and when I refer to pam m the back, it 
IS \veU to recall the spine sign as the most valuable method for its detec- 
tion The lumbar puncture nearly always yields negative results in these 
cases These diagnostic aids sound vague, but m spite of the non-speci- 
fic character of this illness the diagnosis of abortive pohomyelitis is made 
VTth more confidence and more often today than it was ten years ago 
The practical lesson is that, during a poliomyehtis epidemic, all children 
who suffer from a nondescript febrile illness should be put to bed for a 
longer period of time than is done under other circumstances This 
should be done cautiously, and with every effort to allay a hysterical 
response on the part of the parents of the patient, but actually such 
patients should be treated with almost the same solicitude as the para- 
lyzed ones, for how can one tell xvhen an abortive case is gomg to turn 
into a paralyac case This brings us quickly to a consideration of the 
treatment of choice during the so-called preparalytic phase 

I hesitate to recommend any definite therapeutic course but will 
merely describe what rve do, at present, and why we do it In prin- 
ciple we follow the same measures that are employed in the early stages 
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of any bnef febnle infecuon, but m this disease we try to guard the 
patient carefully, and to protect him from all forms of meddlesoim ther- 
apy We are apt to prolong the penod of bed rest beyond that which 
IS ordmarily employed [If the patient does develop paralysis, the physi- 
cian’s task, of course, is to assist m allaying imtabihty, to protect 
weak or paralyzed limbs, and to support any impaired functions of the 
body, such as difficulty in voiding, m sivaUowing, or in breathmg After 
the active stage of paralysis is over, the management of pohomyehos 
patients becomes largely a problem m orthopedics ] But the reason we do 
so little in the early stage is to avoid the possibdity of harmful proced- 
ures Chmcal judgment (and we have no statistics to prove this) mdi- 
cates that trauma of almost any kind may often turn a case m the wrong 
direction Among traumatic procedures, I would include unnecessary’^ 
vena punctures or lumbar punctures, the admmistration of strong purga- 
tives, the mjection of foreign protem, and (with resen’aaon) even the 
injection of human serum The pomt is, that when a child’s fate is 
hanging in the balance as to whether the virus is going to damage the 
central nervous system severely or not, it seems better to do nothmg 
rather than to do something which may not only be of unproven value, 
but also may fall under the category of a traumanc procedure In sup- 
port of this thesis, the best senes of cases on record, that is the senes 
with the lowest mortahty and the lowest incidence of paralysis, received 
nothing but bed rest ® 

As for the question of serum therapy w’e could easily devote our 
full penod of time to a discussion of the pros and cons of this subject 
but I will dispatch this difficult question w’lth the brief statement that 
at the New Haven Hospital we do not use serum at present, I do not 
w'lsh to imply that it should never be used 

So much for therapy, next, ivhat are the physician’s dunes wnth 
regard to prophylaxis^ This is a subject w’hich most authors w’ould hke 
to avoid, in any event, it is w’ell to appreciate that the procedures are 
certainly subject to change from year to year We beheve that when 
poliomyelitis appears m a commumt)’ it is wise to seek the immediate 
advice of the local health officer so that a uniform plan may be adopted 
m w'hich all local physicians may join The usual quesnons to be decided 
are \^Tiat should the atntude be with regard to the abomve case^ 
Should the stools of all panents be disinfected as in typhoid fexer- 
Should the schools be opened or closed' Should one ad\ise that all 
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dnnlang water be boiled^ Should one adMse people to leave town^ 
Should one advise the use of “annserum” as a prophylacac measure^ 
The answers to these questions are difScult indeed and they depend on 
the local situation, but there are two recommendations perhaps which 
are not local First, it seems reasonable to discourage swimming m epi- 
demic areas where the water has a possibihty of being contaminated with 
local sewage In justification of this recommendauon I may say that 
there is little or no proof that poliomyelitis has ever been actually con- 
tracted from swimmmg, but there is proof that durmg epidemics, virus 
has been detected in sewage ^ The thought of allowmg children to 
bathe in virus polluted waters is, at least, unpleasant Second, a ban 
should be put on all tonsillectomy operations durmg the epidemic period 
—A tonsillectomized child may fall into the category of a “traumatized” 
child, evidence pomts to the fact that the disease is more severe m a 
child whose tonsils have been removed \nthin a year than in control 
children 


Modes of Spread 

Next as to current theories about the portal of entry of pohomyehos 
virus in man This is a controversial quesnon and the best that we can 
do IS to mention a few of the theones For at least 20 years the belief has 
been widely held m this country and elsewhere, that pohomyehtis was a 
contact disease, spread perhaps by droplet infection, that poliomyehtic 
virus penetrated the nasal mucosa and entered the human body through 
the olfactot}^ bulbs One may recall that this theory gamed popularity 
because it had been found experimentally that pohomyehos could be 
produced by mstilhng the virus mto the nose of the monkey However, 
years later it was discovered that this techmque was effective m other 
diseases too For mstance, it is now recognized that mice can be infected 
by the nasal instillation of yellow fever virus and rabies virus Yet neither 
of these experimental procedures with mice tells us about the manner m 
which man\ acquires yellow fever or rabies And so the ongmal mterpre- 
tation of th\ nasal experiments with pohomyehoc virus m the monkey 
begms to lose some of its force One cannot deny that the nasal theor)'' 
IS possible, but we recognize today that there may be a number of ways 
vffereby theAurus may enter the body and, of these, the nasal route seems 
to be the most unlikely m man The mam evidence on which this last 
statement is based comes from the work of Sabin and Ohtsky, and 
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TESTS FOR POLIOMYELITIC VIRUS IN 
NASOPHARYNGEAL WASHINGS AND IN STOOLS 
IN VARIOUS WEEKS OF POLIOMYELITIS 



Fig 4 — Ihe Mrus c/in be detected in tlie stool more rendilj than 
in the nnsophnr\Tix, and it persists for longer periods there. 


Others Avho report that human autopsies have so far failed, almost uni- 
versally, to reveal those lesions m the olfactory bulbs which occur with 
such regularity when the disease is produced experimentally m the 
monkey by instilling the virus into the nose The increasing number of 
negative olfactory bulb findmgs in human autopsies therefore indicates 
that portals of entry other than the nasopharynx exist in the human 
disease, although the nasopharynx has not been eliminated As a matter 
of fact, poliomyelitis actually can be produced in man (as in the mon- 
key) by an “extranasal” route, namely, by injecting virus under the 
skin This Avas done accidentally, of course, when \ accines were being 
tried as a prophylactic measure m this disease some years ago ‘ 

The nexT: question which naturally follows a discussion of the portal 
of entr}^ concerns the portal of exit of the virus As you know poliomye- 
litis A irus has been recovered from both the nasophar^mx and the mtes- 
tinal tnct during^ acute and conA’^alescent stages of the chmeal disease 
It IS easier to recover Aurus from the intesunal tract than from the naso- 
pharAmx, and in both parah tic and aboruA e cases it persists there for 
longer periods of time, ' ' (Fig 4) ind, thinks to a hcaa and simplified 
technique of Hoaac md Bodnn the stool ls noA\ beconung a diagnos- 
tic meisurc in this disease Rcgirdlcss, then, as to as here the portal of 

• llowc and nodnn fotind tint tlic tn tilhtmn of mall qumtitjc< ot «tool u'ptfnsion into tlie no*- 
of monVc\« could induce exjHrnmcnlal i>oliomycliti5 in 10 out of M ca*c5 
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entry of the virus is, an important portal of e\it is the anus Furthermore, 
as poliomyelitis virus is also very resistant (for one may recall that it 
withstands i per cent phenol, or 15 per cent ether), it is not remarkable 
that under certain circumstances this virus should appear in sewage 
Other pathogenic agents may also be found m sewage, notably tubercle 
bacilli, and so the mere presence of poliomyelitic virus m this medium 
tells us nothing about the way this disease is spread, but it is mteresting 
to know that it is there, and that it may be there in such large amounts, 
for one determination made durmg the 1939 epidemic m Charleston, 
South Carohna indicated that more than 18,000 doses mfecave for the 
monkey, were passing through one particular sewer each minute of the 
hour on which the test specimen was taken 

To summanze our views on the unsettled question of the modes of 
spread we believe then, that the nasopharyngeal portal of entry m the 
human disease is unusual, and we beheve, as do others, that poliomye- 
htis IS probably transmitted from one person to another through a 
number of different channels Among these, may be that of close and 
mmnate contact, but the situation is certamly not so simple as to be 
explainable on the basis of direct contact alone Furthermore, it would 
seem unlikely that poliomyelitis is a true water-borne disease, for again 
the situaaon is not so simple Whatever the real epidemiological situa- 
tion may be, it is likely to be a complex conditioned largely by sum- 
mer weather and aided by rural environment One may recall m this 
connection that the presence of virus m sewage or water allows it to 
come m contact, particularly during the summer, with an immense 
number of hvmg things It again raises the question as to whether there 
may not be an extra-human host or hosts in this disease, m which insects, 
mammals or birds may play a parr As yet there is no real evidence for 
this, but the circumstantial evidence for an extra-human reservmir of 
virus in this disease is at least good 
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EPIDEMIC INFLUENZA* 
Thomas Francis, Jr 
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1933, Smith, Andrewes and Laidla\\'^ announced that 
they had isolated from the nasal u ashings of influenza 
patients a virus Avhich was pathogenic for ferrets by the 
intranasal route The followmg year this obsen^ation was 
Q'HSHSSSSSESES'ia confirmed in our laboratory where strains of the same 
virus were recovered from epidemics in Puerto Rico,~ the United 
States^ and Alaska ^ At the same time it was found that mice were also 
susceptible to the virus infection when anesthetized and inoculated 
intranasally -> “ Since then, the virus has been clearly estabhshed as the 
causative agent of epidemic influenza by the application of evperimental 
methods to the study of individual cases in different epidemics 


The Diagnosis of Epidemic Influenza 


The laboratory diagnosis of epidemic influenza has employed essen- 
ually two approaches The first, consisang of the isolaaon and identifi- 
cation of virus from the patient, is perhaps the most conclusive but also 
the most tedious and expensive Commonly, the nasal washmgs of the 
patient are passed to ferrets and subsequent transfer of the virus is made 
to mice, where it can be satisfactorily identified by serological means 
One can, however, allon the inoculated ferret to recover In this case 
the presence of virus in throat washings is demonstrated by the appear- 
ance of antibodies to the virus m the animal’s serum or in its capacity 
subsequently to resist active infection with knoivn virus Either method 
yields vahd evidence of the presence of virus when positive, negative 
results are somewhat less significant 

The second approach makes use of the fact first demonstrated by 
Francis and MagilP that infection of human mdividuals by the virus of 
epidemic mfluenza calls forth a sharp rise of antibodies in the convales- 
cent serum While it is knot^m that antibodies are detectable in a large 
proportion of normal sera, by comparing serum taken from the patient 


• Delivered October 17, 1940, in the Graduate Fortnight of The New \ork Academy of Medicine 
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during the acute phase of illness with that taken after recovers'', the 
increase in titer can be measured Two techmques are available (i) the 
determinaDon of the smallest amount of serum capable of protectmg 
mice agamst fatal infection with a constant amount of virus, thus meas- 
uring the titer of neutralizing antibodies, (2) the determination of the 
smallest amount of serum which fives complement m the presence of a 
constant amount of virus antigen prepared from infected mouse lungs 
or tissue culture medium 

Efforts have been made to gam knon ledge not only concermng the 
frequency of virus infection m typical cases but to study the margmal 
cases as well, hopmg m this manner to map the boundanes of the chnical 
picture These observations have also serv'ed, reciprocally, to establish 
the value of the laboratory procedures for practical chmcal purposes 

In order to demonstrate the frequency with which influenza virus 
can be identified m epidemic influenza patients, it wiU be well to sum- 
marize the experiences of various mvesngators in tlie wmters of 1936-37 
and 1938-39 Together with MagiU, Rickard and Beck,® at the labora- 
tones of the International Health Division, during the epidemic period 
from December 1936 to March 1937, material for study was obtained 
from 100 patients m whom a final diagnosis of epidemic influenza was 
made Throat washings from 64 of them were tested by ferret mocula- 
tion and in 52, or 81 per cent, the presence of virus was demonstrated 
From 23 of the wastungs, strains of virus were actually established in 
mice In England, Stuart-Hams, Andrew es and Smith^^ similarly reported 
75 per cent successful tests for virus from 40 typical cases although the 
number of strains transferred to mice w'as low' Moreover, m numerous 
other laboratones throughout the Umted States, Europe and the Far 
East, additional strams of the virus w'ere recovered Thus, from an epi- 
demic of moderately severe influenza, pandemic m its distnbution, the 
presence of the virus w'as demonstrable with relative ease in a high pro- 
portion of the patients attacked 

The results of 1938-39 offer an interesting contrast The disease 
was not prominent in the general population but appeared more in the 
form of institutional outbreaks Moreover, the chnical attacks w ere quite 
mild Stuart-Hams, Smith and Andrew cs® reported the recognition of 
influenza virus in only 7 of ,9 throat washings obtained in 12 insntu- 
tions All of the positue results were hid in late February or March 
The strains of virus w ere of low pathogcnicirs for ferrets and w ere 
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adapted to mice with difficulty Horsfall, Hahn and Rickard® studied 4 
localized epidemics m January to March 1939 Throat washings from 
65 cases were subjected to repeated ferrep passage Of these, 14 gave rise 
to antibodies m the ferret and 9 strains were adapted to mice Our in- 
vestigations m the same period apply more to the general populaaon 
No epidemic was recognizable Tliroat washmgs were obtained from 28 
selected patients among the nursmg staff and patients on the wards of 
the Third Medical Division of Bellevue Hospital In 3 instances the 
presence of influenza virus was shown by the development of antibodies 
in the inoculated ferret No strams were established m mice In Aus- 
traha, Burnet and Lush“ reported the isolation of mild strains of virus 
in July 1939 

Hence, m the early months of 1939 when mild isolated outbreaks 
were observed m different parts of the world the virus was less readily 
isolated and the mcidence of detection was approximately one-third that 
noted in the more severe outbreak of 1936-37 The uniformity with 
which virus can be recovered appears, therefore, to be related to the 
pathogemcity of the prevalent strains of virus and it becomes obvious 
that this procedure is unsmted to the diagnosis of a large number of 
individual cases 

Serological studies were also carried out m relanvely large numbers 
of patients Their value was established by a consideration of the results 
of the neutralization or complement fixanon tests in relauon to virus 
identification Thus, in 1937 titrations of neutrahzmg antibody were 
made with acute and convalescent sera of 41 patients from whose throats 
virus had been recovered ® In each instance a sharp rise in the titer of 
the convalescent serum was obsen'^ed The average titer in the early 
days of illness was 22 while m convalescence it reached the high level 
of 235 The umformity of response indicated that the virus infection 
and the increase in ater were associated phenomena When comparable 
antibody responses were obsen'^ed m the sera of patients from whom 
either virus was not recovered or throat washings were not collected, it 
was reasonable to conclude that the nse of antibodies was due, never- 
theless, to mJ^bction by the same virus Conversely, those cases of various 
chmcal types, krom xvhom virus could not be recovered and whose 
convalescent tite^^vas essentially unchanged from the normal level were 
considered to haveVuffered from mfecaons of different etiology The 
results of the neutraWation tests were verified by Stuart-Hams, An 
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drewes and Smith^ in a study of sera from 23 patients m the English 
epidemic of that year 

Following a procedure similar to that described by Faubrother and 
Hoyle^ the same sera were then tested m the complement fixation reac- 
tion ® Results, strikingly comparable with those of the neutralization 
tests, were obtamed Au average rise m uter of tenfold to twentyfold 
was recorded in sera from the groups of patients which had yielded the 
positive neutralization tests The groups of sera which yielded negative 
results by the neutralization test reiealed no significant change in the 
complement fixation titers 

Hoyle and FaubrotheT^ had also noted the rise m complement-fixing 
annbodies dunng convalescence m 8 patients and observed further that 
the titers of convalescent patients were, in general, considerably higher 
than those of the general population tested immediately pnor to the 
epidemic 

In the rmld epidemic of 1938-39, when the mcidence of virus detec- 
uon was low, the serological tests mamtamed them efficiency m identify- 
ing cases of the disease Stuart-Harns, Srmth and Andrewes® were, by 
the neutralization test, able to demonstrate the occurrence of epidemic 
influenza in 4 institutions when virus was not isolated At New York 
Umversity vtrus^® was demonstrated in only 3 of 28 patients Acute and 
convalescent sera were obtamed from 14 of the patients, however, and 
half of them showed the characteristic rise in neutrahzmg anubodies 
The extensive studies of Horsfall, Hahn and Rickard® dunng the same 
penod are extremely noteworthy While in only 2 1 per cent of throat 
washings tested xvas the presence of vuus proven, neutralization tests 
with the sera of these patients revealed a diagnostic increase of anti- 
bodies in 93 per cent But, stnkmgly, m only one of 83 panents with 
non-influenzal respirator)’" infections was a comparable mountmg of the 
nter obserx’ed This shows clearly the significance of the test in estab- 
lishing the eoolog)’" of the disease m a large group of panents which 
otherwise would not have been idennficd The \ alue of the serological 
reactions has thus been tested m two epidemics of greatly different 
scverit)’" and extent One, xvith n high incidence of infecnon in the gen- 
eral populanon, pandemic in distribuuon, demonstrated the causal rela- 
nonship of xunis infecnon and posinvc serological tests, the other, rec- 


ognized pnmanly in insntunons in this countiy" and abroad, v as caused 
b^ Mrus which produced a mild illness and was of Jow pathogenicitx’ 
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for animals In this outbreak the significance of the serological tests was 
enhanced, for, while iirus u'^as isolated from only a minority of cases, 
the circulating antibody titers identified the individual case just as accu- 
rately as m the preceding epidenuc 

The investigations have confirmed the accepted theory that influ- 
enza IS an epidemic disease in nhich a high proportion of cases pre- 
sents a great uniformity of symptoms It has been demonstrated, how- 
ever, that distmct vanaaons may occur Thus, in 1936-37 in a group of 
contacts who exhibited no signs or symptoms of the disease, serological 
studies revealed that approximately 25 per cent had actually undergone 
VITUS infection A similar incidence is recorded by Horsfall, Hahn and 
Rickard® in 1939 The importance of chnically undetected cases as 
agents of dissemination becomes apparent 

Certam informaaon has been gained concerning the so-called re- 
lapses M hich some authors have considered a characterisac of epidemic 
influenza There is ample evidence that serious pulmonar)7^ disease may 
folloM' what appears to be simple influenza The most common is a mild 
bronchitis or bronchiohtis which develops slmvly as the acute illness 
subsides The usual story of the relapse is, however, that about the time 
of recovery the patient has a recurrence of fever and may then develop 
pulmonary disease Numerous obsen’^ers have considered such episodes 
to be secondary'’ infections and the evidence of the virus studies clearly 
supports this conclusion In 1936-37 we had the opportunity of studying 
material from 7 such patients ° They gave histones of moderate ill- 
ness for 6 to 8 days and a sudden exacerbation of symptoms and fever 
prior to their admission to hospital Bacteriological diagnoses of atypical 
pneumococcus pneumonia had been made in 2, acute pneumococcal 
bronchitis in i, hemolytic streptococcal trachems in i, 3 were simply 
called relapses of influenza At the time they were first obsen^ed in the 
hospital, the serological tests revealed high antibody titers qmte charac- 
terisnc of the patient convalescent from virus infecuon Virus was not 
detected in the 3 throat washings tested It is evident, therefore, that the 
relapses we^ bacterial mfecuons developmg in convalescence from the 
virus disease \Stuart-Harris^ has recorded relapses due to pulmonar)^ dis- 
ease in 3 panLts and in 5 others due to acute hemolytic streptococca 
tonsillitis Cas^ of this general character illustrate clearly the lack o 
reason in consHering the relapse a recrudescence of the primar)^ virus 
infection The\ are obviously caused by secondar,^ bacterial invaders 
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The same comment applies to the post-influenzal pneumomas occurrmg 
withm a short inten^al after recovery On the other hand, the Bnash 
group" have reported the isolation of virus from 3 patients dymg of 
pneumonia withm 5 days of onset of influenza In all of them cultures 
of the lungs revealed hea\y growth of Staphylococcus aureus as well 
AVe also® recovered virus on the second day of the disease from a paaent 
with a simultaneous bacterial infection due to Pneumococcus Type III 
This mdicates that the possibility of severe respiratory disease beginmng 
synchronously with the onset of the virus infecuon is an attnbute of the 
bactenal agent It is noteworthy that through the epidemics discussed, 
bactenological studies have not disclosed a preponderance of a parucu- 
lar organism In fact, the great majonty of cultures have resembled the 
normal nasopharyngeal flora It seems likely that the differences m mor- 
tahty m different epidemics depend upon the nature of the bacteria 
prevalent at the time and that any of the common respiratory pathogens 
may be responsible for the serious complicauons 

Recognition of the average cases m the course of an epidemic is 
aided by theur relative uniformity A sudden onset is the rule, with 
fever and consntuuonal symptoms m the absence of prominent respira- 
tory complaints such as the sore throat of tonsilhos or the nasal dis- 
charge of the common cold The course is short and convalescence is 
relatively prompt except for residual faugue Either leukopema or the 
absence of leukocytosis in the early days is a significant obsera'^ation 
Nevertheless, a diagnosis of epidemic influen/a in the individual patient, 
considered out of relation to an epidemic, can not be made purely on 
the basis of clinical obscn'ation In fact, the readiness with which a diag- 
nosis of influenza is made under these condinons is mvcrscly propor- 
tionate to the physician’s diagnosnc accuracy Because of this, the early 
cases of an epidemic in a general population are usually recognized in 
retrospect Moreover, epidemics and outbreaks of diseases as remote as 
\ cllow fever and lymphocytic choriomcningius has e been so diagnosed 
1 hese facts illustrate the rclatu c non-spccificits’- of the symptom com- 
plex 

Just as the confirmation of clinical diagnosis in so many illnesses 
depends upon the use of laboritor)- aids, so is it in epidemic influenza 
Only w ith increasing efforts to cstabhsh the diagnosis ctiologically viU 
the clinical problem be soKcd One can point out certain differentials 
which should be nude and maintuncd Epidemic influenza applies to 
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the disease m its abrupt epidemic form, there is no evidence to date that 
sporadic cases of the virus disease occur except in relation to an epi- 
demic period It IS essennally a febrile, proscraang, brief disease, it is 
not the afebnle common cold with profuse discharge but with few 
consntuaonal symptoms, nor is it the purulent complication of the com- 
mon cold In acute pharjmgias, tonsilhas or sinusitis caused by the 
hemolytic streptococcus, pneumococcus, staphylococcus or Pfeiffer’s 
bacillus the orgamsms can be identified, if the effort is made, these are 
not epidemic influenza ^Miile a certain number of patients with epi- 
demic influenza may have gastromtestmal disturbances, as is the case 
with numerous acute infections, there is httle justification for the term, 
mtesnnal flu, etiological mvestigaaons have usually revealed food or 
\\ ater borne mfection m outbreaks so designated 

There is in addition that group of irregularly distributed, low-grade 
respirator}'' mfections of the wmter season which the British writers have 
called febrile catarrh They bear httle close resemblance to typical epi- 
demic mfluenza but more probably represent bacterial infections of low 
pathogemcity and transmissibihty The use of the term, febnle catarrh, 
may well be a suitable one provided there is at the same time an admis- 
sion that It IS merely descripave No single etiology for these cases has 
been recognized 

Menoon must also be made of certain epidemics bearing a close re- 
semblance climcall}'^ and epidemiologicaUy to those caused by the virus 
of epidemic influenza but in which all reported studies have failed to 
implicate that virus One such epidemic was widespread throughout the 
entire Umted States early in 1936,“ another this year These outbreaks 
have recentl}^ been shown to be caused by a new Uy'^pe of virus“ clearly 
different from that previously recognized The entire field must, there- 
fore, be reinvesagated in this hght 

I have trjed to show how the mvesugations to date have established 
the virus eaology of epidemic influenza and to summanze representative 
results from \yhich that conclusion is drawn Through the methods out- 
lined a definiaX'^e picture of the disease and its variations is taking form 
In this instance, as so often before, the estabbshment of diagnosis on the 
basis of enolog}^is sen^mg to bring order m a field of infection which 

has been the source of marked clmical confusion 

To many nund\ the term, epidemic influenza, connotes only the de- 
lastaring disease o^he autumn of 1918 A surx^ey of the history 
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influenza reveals on the contrary that the world- wide scourge of 1918 
looms from the pages of history as an episode without counterpart in 
the centuries through which physicians have recorded the characterisncs 
of Its not infrequent visitanons It was not umque m its spread through- 
out the world, it was not umque in the proportion of the populanon 
attacked or m the fact that it was looked upon as somethmg entirely 
new to that generation of physicians The rate of dissemination, the fre- 
quency of severe pneumonias w'hich accompanied it and the mortahty 
rate were, how^ever, unprecedented 

It IS w'ell to recall that the autumnal outbreak of that year did not 
arri\e unheralded In the winter of 1915-16 an extensive epidemic took 
place The mfluenza of the sprmg and summer of 1918 differed m no 
essenaal feature from that of recent years Furthermore, pracncally all 
observers refer to the uncomphcated cases m the autumnal w^ave as 3- 
day fevers and it should be remembered that they consntuted 80 to 90 
per cent of the total in 1 9 1 8 In other accepted pandemics the percent- 
age of comphcanons w^as extremely low, even though the mcidence of 
disease w^as high Thus, the term, pandemic, is not svnon'VTnous wnth 
high mortahty 

It IS my firm belief that the epidemics of \ ar\nng extent w'hich occur 
from year to year arc the typical disease and that an episode such as 
that of the fall of 1918 represents a bizarre occurrence due probably 
to a simultaneous a isitation of virulent mfluenza virus and a widespread 
dissemination of highly invasive bacteria of various species Hence, the 
results of recent m\ estiganons, seeking insight into the accepted and 
debated opinions, appear applicable to the problem of influenza as a 
w hole 


Measures Toward Prophxxaxis or Thfr.apa 

Early m the course of virus studies attention was attracted by the 
fact that w'hen large doses of acti\ c influenza \ irus w ere s^\ en to experi- 
mental animals Aa routes other than the intrmasil, characteristic infec- 
non did not occur Xca crthclcss animals dcA eloped anobodies and 
became immune to Aims giAcn bA”^ the usual mode of inoculation Fur- 
thermore, Shopc'® demonstrated AAith sA\ine influenza Aims that in 
ferrets subcut menus a iccination elicited an excellent antibodt' response 
and that AAhen such animals AAcre subscquentlA' infected intranasalK 
tliAA AAcre protected igunst pulmonan' inAasion eAcn though a febrile 
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reacaon and some nasal signs developed These results have been amply 
confirmed with human strains Funhemiore, it has been practically im- 
possible to recover virus from animals so treated, showing that vaccina- 
tion increases the capacity to dispose of die infecuous agent These 
obsen^auons suggested that a similar series of events might be induced in 
man In 1935 we conducted experiments to test this hypothesis It was 
found that the subcutaneous injection of relatively large amounts of 
active virus did not induce clmical infection m human subjects but that 
a sharp rise in circulating antibodies occurred Since a nse in antibodies 
occurs as a result of infecnon and is associated with the immumty of 
convalescence, it seemed probable that the nse which followed vaccina- 
tion also indicated the development of an increased resistance 

In this country an evaluation of subcutaneous vaccination of active 
virus as a measure protective against the natural disease in man has been 
attempted by Stokes and his associates'’^' and by Siegel and Mucken- 
fuss The results have not justified a straightforward conclusion In 
1936 the figures obtained by Stokes and others, suggested a beneficial 
effect but subsequent studies have not been easily interpreted Siegel and 
Muckenfuss in 1938-39 failed with the matenal they used to observe a 
satisfactory antibody response and, as Avould be expected, no statistically 
significant protecuon was noted Thus, the procedure has not proven 
Itself and the results so far have not been conclusive enough to permit 
any verdict Under proper conditions, involvmg the use of a sufliciently 
good virus preparation to function as a proper antigen, and the coin- 
cidence of a M'^ell established outbreak of epidemic influenza in the test 
commumty, evidence will be gained, but not otherwise 

In England a vaccine of formolized inactive virus has been shown by 
Andrewes and Smith-” to give rise to immumty m mice inoculated intra- 
peritoneally and also to induce the formation of antibodies m human 
subjects Nevertheless, the immumty has not been as firm as that pro- 
duced by active virus The results of its applicaDon to man have yielded 
no indicanon of protecaon against the natural disease 

More recently, Horsfall and Lennette-^ have reported the enhance- 
ment of immunity to influenza, in ferrets A^accinated with mixtures of 
mactn^ated ipfluenza and canine distemper viruses This mteresting phe- 
nomenon IS b^g intensively studied 

Despite the iqck of information there has been a lurking suspicion 
that the subcutamtous injection of active virus Avould not be entirely 
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satisfactory under the most careful conditions After all, it is clear that 
ferrets do not develop a complete immunity, and ei en m mice the re- 
sistance acquired as a result of subcutaneous vaccination is never as great 
as that which follows intrapentoneal immunizanon Because of this e 
have been led to further consideration of the use of the nasal route for 
prophylactic procedures The fact that subchmcal infection in epidemic 
penods is common and the fact that the mere presence of anubodies is 
not synonymous with immumty have been well established It seemed 
not unlikely that agents active in the nose might be important factors m 
determining clinical response since this is the primary point of attack 
of mfluenza virus Together with Stuart-Harris^“ it was demonstrated 
that ferrets recovenng from virus infection developed a new type of 
transitional-squamous epithelium which was resistant not only to \irus 
but to severe physico-chemical injuiA’’ w'lth zinc sulphate ionization as 
w'cll Unfortunately, the change was not a permanent one but the re- 
spiratory mucous membrane w'as so conditioned that repair following 
reinfection w^as markedly accelerated The possibility exists that changes 
of this sort bear some relauon to the vananons m resistance of different 
individuals and that these modifications could be influenced and main- 
tained by nasal vaccination 

In addition, studies in our laboratoty-' and that of Burner^ ha\e 
revealed that the nasal secretions of human subjects may contain a sub- 
stance capable of inactivating relatively large amounts of the mtus of 
epidemic influenza A wade ^ ariaoon in the inactivating capacity is seen 
in the secretions at different ages or in different individuals of the same 
age Since botli the cellular factor and this serological factor arc resident 
in the nose wdierc the iirus initiates infection, it may be that the local 
introduction of virus antigen by stimulating these mechanisms mi^ht 
produce more benefit than would accrue from simply increasing anti- 
bodies m the general circulation Expenments to imestigate these pos- 
sibilities are being carried on at the present time It has been found that 
as much as 10,000 mouse-lethal doses of Mrus cultnatcd in tissue culture 
nicdiuiu can be gi\cn intranasalh to hum in subjects without producing 
infection To w'hat extent immunirv deielops has not \et been ascer- 
tained It ma\ be that onh those whose nasal secretions arc dc\oid of 
\ inis-inacti\ ating substances need be subjected to immunizing proced- 
ures 

hile It IS apparent from this recital that proph\ Rxis against the 
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VITUS of epidemic influenza m man is m the e\permiental stage, the out- 
look on theoretical grounds appears quite promismg The procedures 
which are bemg earned out have a firm and clear-cut foundaoon m the 
results of animal experimentation One diflicult)'’ which I do not propose 
to discuss at present is that strains of the virus may differ If, however, 
an effecnie method of produemg immumty against any one strain is 
estabhshed, the rest will follow As previously stated, one of the chief 
obstacles to proper evaluation is the lack of cooperation on the part of 
the disease itself, in not presenting itself in the desired spot at the desired 
ume 

Thus, M hile attempts to devise a sansfactorj’^ prophylactic procedure 
are being carried out, other efforts are also going on which may have a 
bearing on climcal therapy of epidemic influenza It has been shown re- 
peatedly that the injection of potent immune serum intrapentoneally 
into mice will give excellent passive immumty More recently, Smoro- 
dintscff,-'^ and Stokes, Henle and Shaw-’ have reported the fact that 
ydien the serum is given by the mtranasal route even as late as 24 to 48 
hours after infection of mice, fatal outcome may be prevented These 
indications are suggestive Certain clmical obsen^ations of 1918 also con- 
tain hints that convalescent serum may be of benefit 

On the other hand, chemotherapeuac agents have given no indica- 
aon up to the moment of exerting any curative or prophylactic effect 
upon the virus disease in experimental animals Smee, however, the 
evidence points to the fact that the fatalities in epidemic influenza are 
to a great extent dependent upon bacterial comphcations, I believe that 
chemical therapy will be of tremendous value in controlling mortality 
In the presence of a highly virulent virus which of itself would pro- 
duce a great incidence of pneumoma the outlook would be more prob- 
lematic Up to the present, rest, isolation and respiratory comfort have 
not Ijeen supplanted Probably the most valuable factor in the control 
of epidemic influenza is increased emphasis on respiratory hygiene, if 
any suuh thing exists 
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General Considerations 


INGE the beginning of the bacterial era toward the end of 
the Nineteenth Century, two new and important groups 
of microscopic pathogens have been discovered, the vi- 
ruses and the rickettsiae The nckettsiae, which we are 


dinar\’’ bacteria and some of the attributes of viruses, and there are many 



bacteriologists M^ho regard them as intermediate between these two 
forms In order to understand the diseases which they cause, it is desir- 
able to begm this talk Math a brief survey of their life history 

While some of the rickettsial diseases have been knoMm for centuries, 
the nckettsiae themselves M^ere probably seen first by the brilliant young 
Amencan bacteriologist, HoM'^ard Taylor Ricketts, during his studies of 
Rocky Mountain spotted fever After his death from typhus fever, they 
were named in his honor by da Rocha-Lima, m 1916 Since their discov- 
ery^ the nckettsiae have been intensively studied, and Mobile there are still 
many gaps in our knoMdedge concerning them, much has been learned 
regardmg their life history 

Rickettsiae are found all over the world So far as we knoM'^ there is 
no country, civilized or uncivilized, in the temperate and tropical zones 
in Mduch they do not flourish Under natural circumstances their hosts 
are insects and, M^hat is important from the pomt of view of human dis- 
ease, many of these are insects which mvade and bite man, such as hce, 
fleas, acks and rmtes HoM^ever, actual biting is not always necessary, as 
soiling of the skin by crushing the insects may transmit certain of these 
diseases Sbme nckettsiae are pathogemc both to man and to their insect 
hosts, some\are pathogenic to man but not to the msects which transmit 
them, M''hile Wny are harmless to both insects and man 

October 24,\l940 m the Grad.ntc Fortnight of The Now York Academy of Med.cme 
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Many nckettsiae are able to live and flourish in animals, paracularly 
rodents, but also dogs, rabbits, deer, squirrels, woodchucks, opossums, 
and many other vertebrates In mvaded animals, as in man, the nckettsiae 
are carried by insects, notably by fleas and Qcks, and in animals also the 
nckettsial mfections may be either chmcally mapparent or may result in 
demonstrable illness The importance of animal infecoon hes in the fact 
that infected ammals may sen^e as reservoirs of nckettsiae dunng mter- 
epidemic penods 

Morphologically nckettsiae are smaller than most bacteria They re- 
semble small COCCI or bacilh or may occur in filamentous forms Varia- 
bility in form is one of their outstanding charactensncs The baciUary 
forms average from o 3 to o 5 of a micron in length and about o 3 of a 
micron m width, but some of them are 6 or 7 times the average length 
Rickettsiae are not as readily stained as ordinary bactena, they decolor- 
ize by Gram’s method and they stain best with Giemsa’s s tain or the 
buffer-formol dyes of Castaneda Most of them are non-motde and are 
readily destroyed outside of the body by heat, drynng or bactericidal 
chemicals They cannot be grown on ordinary culture media but some 
of them grow quite luxuriantly on media contaimng fragments of animal 
tissue containing viable cells Most of the pathogemc nckettsiae are 
host-specific, which means that they are always transmitted to man by 
the same type of insect i cctor Furthermore they arc more or less tissue- 
specific and the pathogenic nckettsiae are always intracellular 

Pathology A brief summar)’^ of the pathological lesions common to 
most nckettsioscs is desirable because of its beanng on the clmical pic- 
ture The essential damage in practically all nckettsioses is to the blood 
vessels and the extent of this damage depends upon the character and 
virulence of the particular rickettsial infection In the Rock>^ Mountain 
spotted fever group, for example, the media of the a essels is mainly 
affected and, as a consequence, a hemorrhagic skin eruption followed by 
local skin necrosis, and necrotic lesions of the fingers toes, car lobes, 
scrotum and penis arc not infrequent In t}"phus fe\ cr in w hich the in- 
nnia of the \ essels is chicfl\ in\ ol\ cd, there arc sinular but less sc\ ere 
hemorrlngic and necrotizing lesions In both these groups imohemcnt 
of the \ essels of the briin explains the sc\ ere ncr\ ous phenomena w Inch 
ire so common in most rickettsial diseases 

Cla^^ificatwv of the nckettsioscs in the light of existino- know Icdo-c 
IS difficult for scveril rcisons ITc following are the most importmt 
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1 Those Avho have attempted to classify the rickettsioses have often 
failed to employ a sufficient number of differennal criteria Not only 
must the clmical features of the diseases be considered, but the morphol- 
og)r and cultural charactenstics of each organism, its immunological re- 
actions, Its gross and nucroscopic patholog)% and the effects of its inocu- 
lation into animals must also be taken into account 

2 Confusion has been caused by the fact that the same disease has 
been descnbed by different names, 1 e , there are local names which are 
misleading Thus the Sao Paulo typhus of Brazil is not typhus fever but 
Rocky Mountain spotted fever 

3 Confusion has also been caused by the fact tliat the epidemic and 
sporadic types of some rickettsial mfections show such tremendous dif- 
ferences in mortahty that it is hard to believe they Avere the same dis- 
ease and also by the fact that, contrasted AAuth bacterial diseases, rickett- 
sial mfecnons shoAv a much AAuder dwergence m symptomatology 

There are three mam groups of rickettsial diseases, viz ( i ) The t}^- 
phus fever group, (2) The spotted fcA’^er group, and (3) The Japanese 
RiA^er fever group There are, in addition, three diseases, tAA^o of which 
are undoubtedly rickettsial, Avhich haA'^e not yet been satisfactorily clas- 
sified One of these is the Australian Q disease, another is WeigPs dis- 
ease, a purely laboratory infection, and the third is trench fever, which 
Wolbach does not think is caused by true rickettsiae and Aiffiich has dis- 
appeared smce the Avar of 1914-18 None of these is of importance in 
this country at present 

There are certam features common to most rickettsiae Avhich may be 
outlined before discussing the indnndual diseases in AAffiich we are par- 
ncularly interested Briefly, these are 

1 Transmission by msect vectors 

2 A primary sore at the point of inoculation in some rickettsioses 
(Tsutsugamushii South African tick-bite feA’^er, boutonneuse feA'er) 

3 A clinicalV course usually beginning suddenly and violently, a 
hemorrhagic skm eruption, marked inAmlA’'ement of the central nenmus 
system and a high fwer Avhich terminates by crisis 

Tlie tAvo groups i of rickettsial infection AAffiich are important to 
those of us AAffio practice along the Atlantic Seaboard are the typhus 
fcA'^er group and the Rocky iVIountain spotted fever group These aatII 
noAA be discussed 
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The T'iPHUs Fever Group 

Clinicians long confused typhus and typhoid fever though works 
written m the Eighteenth Century, such as Huxham’s book on fevers and 
Langnsh’s Practice of Medicine, do distinguish benveen slow% nerv^ous 
fever, which we call typhoid, and malignant, or putrid mahgnant fever, 
which IS typhus It w’^as not until the Nmeteenth Century that a clear 
differentiation, on clmical Imes of course, w^as estabhshed by two former 
students of P C A Louis Gerhard and Pennock of Philadelphia We 
now recognize two forms of the disease, (i) the epidemic and (2) the 
sporadic or murme type 

The synonyms w^hich have been apphed to typhus fever are almost 
innumerable, Murchison hsts over mnety of them Many of them are 
based on climcal features, such as the skm eruption or the effect on the 
nervous system, but the most dluminatmg are those which clearly fore- 
shadow the associaaon of the disease wuth famine, overcrow'ding and un- 
sanitary conditions ship fever, jail fever, camp fever, famine fever 

The geographical distribution of typhus fever is wmrld-w ide There 
IS no country either in the Old or the New' M’’orId w hich has not, at some 
time, suffered from the scourge Under normal condmons there has been 
a tendency m civihzed counmes for large epidemics of the disease to 
disappear Under abnormal condmons, such as those w'hich accompany 
the present w'ar on the conanent of Europe, the epidemic form of the 
disease has already developed and is Iikelv to continue until conditions 
return to normal 

So far as the etiology of the disease is concerned the preceding dis- 
cussion has already indicated the chief predisposing causes, viz famme 
and overcrow ding, conditions w'hich low er indu idual resistance and fa- 
vor the spread of lice from one person to another It is to be noted that 
both the head louse and the clothes louse can carrv* the infection and that 
the lice thcmsch es are killed by it The exciting cause of the Old World 
tv'pc of epidemic tv'phus is Rickettsia pro\aceki, a small, non-filterable 
bactcnum-likc body w hich is found in the intestinal epithelial cells of the 
louse Tlie orgmism is at nmes demonstrable in the circulating blood of 
typhus patients but is present chiefly in the endothelial cells of the blood 
\csscls It can be successfully grown on media containing tissue cspc- 
tiilK the guinea pig tunica-agar-horsc-serum medium of Zinsser and his 
assoc ntcs Tlic exciting cuisc of New World epidemic rvphus or tabar- 
dillo IS the Rickettsn mooscri and sporidic or munne rvphus ma\ be 
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caused by either the Old World or the New World virus 

Syinptojjratology The clinical picture of Old '\\’’orld epidemic ty- 
phus IS mdistmguishable from that of tabardillo, the New World type 
The period of mcubation is apt to be somewhat shorter in the New 
AVorld type The average period of incubaaon of epidemic typhus is 
nine or ten days During the period of mcubaaon the paoents are usu- 
ally symptom-free, although a small percentage complain of malaise, 
slight headache, vertigo and loss of appetite for a day or two before the 
real onset of the disease The symptoms of onset are apt to appear with 
abruptness and violence There may be a rigor with severe headache and 
backache, a “bruised sensation” m the limbs, anoreua, fever and at times 
sweats and great thirst Nausea is occasional but signs of acute gastroin- 
testinal irritation are usually lackmg Restlessness, tinnitus, vertigo and 
insomma, signs of involvement of the central nertmus system, are often 
present from the onset Deafness is not mfrequent As compared to ty- 
phoid fever the s^miptoms m typhus increase in severity much more 
rapidly so that at the end of the first week a typhus patient may look 
like a case of severe t}q)hoid at the end of the second week Signs of 
toxemia in the form of persistent, intense headache, confusion or even 
stupor, muscular twitching and exhausaon are common by the end of 
the first week The rash usually appears on the fourth day but may not 
appear till the seventh The headache may subside at the beginnmg of 
the second week and is often replaced by violent delirium, at times ac- 
compamed by suicidal tendencies Increasing prostration develops as 
the disease progresses and the patient may become stuporous towards the 
end of the second week and continue in this condition until the sixteenth 
or seventeenth day when, if recovery is to take place, sudden improve- 
ment occurs with a drop in the temperature and sometimes xvith a cri- 
tical sxveat or critical diarrhea In uncomplicated cases the mental condi- 
tion clears m a few days, the appetite returns and convalescence is 
quickly established 

The striking things about the physical examination are, ( i ) the signs 
of severe toxemia Math nenmus mvolvement the dull, heaity expression, 
the injected conjunctivae, the dry, broMoi, tremulous tongue and the 
muscular rwitchmgs, and (2) the rash This varies in appearance m dif- 
ferent stages It evolves as a continuous succession of lesions over a pe- 
riod of several days It is apt to appear first on the anterior axillary folds 
and the sides of the abdomen and gradually involves the back and ex- 
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tremiaes, including the backs of the hands and the dorsa of the feet 
It usually spares the face and neck At the outset it is measly looking 
and consists of irregular, roughly rounded or oval, elevated areas of 
macular erythema, isolated or grouped, and varying in color from dtrt}' 
pink to bright red These disappear on pressure except m the rare cases 
where the rash is hemorrhagic from the onset In most cases the rash 
darkens in shade and does finally become frankly hemorrhagic It usu- 
ally persists until the febrile crisis and then fades gradually 

The fever in epidemic typhus is usually rather high from the begin- 
ning and may reach F 104° by mouth, even on the first day It often 
reaches its maximum by the time the eruption appears toward the end 
of the first week At the height of the disease it often ranges between 
F 103° and F 105 in an average case, and in a severe case it may 
range between F 104° and F 107’ The daily variation is usually not 
more than two degrees and as a rule the mcrease in the pulse rate paral- 
lels the fever As the temperature falls towards the end of the second 
week the daily range of temperature becomes greater and as a rule a 
crisis occurs on the fourteenth to the eighteenth days 

In uncomplicated cases there is httle to be made out on physical 
examination except the signs already descnbed However, there are cer- 
tain complications which are fairly frequent, such as acute bronchitis 
and bronchopneumonia Before good nursing and care of the mouth 
were customar)'’, parotitis was a common complication, and m severe 
epidemics it is usual to have gangrene of the extremmes 

The laboratory findings, ^\^th the excepuon of the Weil-Feltx reac- 
tion, can hardly be described as pathognomonic The urme shows noth- 
ing but the ordinary febrile changes The blood picture vanes xtuth the 
stage of the disease and the sc\ erir\’' of the infection Some w riters state 
that leukopenia is usual until the rash appears, after which there is a 
leukocytosis with an increase in the poKmuclear rano I^Tiile this may 
be the rule, there arc some paaents who, from the onset, show leuko- 
penia and a polynuclear ratio as low as 20 per cent. 

The so-called Wcil-Fehx agglutination reaction in r\'phus fever oc- 
curs with Proteus OX 19 and may appear as early as the fifth day In 
order to confirm the diagnosis of rvphus fever an agglutination oter of 
at least i to 50 is necessan Dunng the penod of maximum intensity, 
which occurs two to three davs before the crisis, titers as high as i to 
2<;oo mav be found, and some agglunnation may persist for several 
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months after the attack is over 

The diagnosis of epidemic t)q}hus is not usually difficult except at 
the beginnmg of an outbreak, especially if this occurs m a locaaon that 
has not been \TSited by the disease for many years so that many physi- 
cians may never have seen the disease The histor}^ of infestation Muth 
lice, the sudden and violent onset, the character and distnbution of the 
crupaon, the marked involvement of the central nenmus s}'^stem and the 
duration of the fever with termination by crisis constitute a distmctive 
group of symptoms and signs Before the eruption appears the disease 
has been mistaken for meningitis, influenza, smallpox and other severe 
infecaous fevers 

The disease which was formerly confused with typhus fever was 
typhoid fever, but the more gradual onset, the much less profuse skin 
eruption mth its different distribution and character, the positive Widal 
reaction, and the lack of any increase m leukoc^nres in typhoid fever 
should leave no doubt as to the distinction 

In children measles may cause confusion, although typhus fever is 
not preceded by any period of upper respiratory catarrh, and children 
with t)^hus fever are very much sicker than children with measles as a 
rule There are of course no Koplik’s spots m t}^hus fever and the blood 
picture IS quite different m the two diseases 

In many places more than one type of rickettsial infection may be 
present at the same period This is true in the eastern United States, 
where t)'phus fever and Rocky Mountam spotted fever both occur The 
differentiation benveen the nvo wiU be discussed under Rocky Moun- 
tam spotted fever 

Progiosis There is a great deal of lariaaon m the mortality from 
epidemic typhus fever m different epidemics and m different regions In 
South Africa the average mortahty is only about r 3 per cent and is much 
lower m the ivhites than it is in the negroes In the New York epidemic 
of 1893 there ivas a mortality of 44 per cent As high as 70 per cent 
mortaht^'^ has been reported m some epidemics 

The chief factors mfluencmg mortahty are ( i ) the mass reduction 
of resistance by inanition and unhygienic surroundmgs, (2) age is vety 
important m children the mortality seldom reaches 5 per cent, after the 
age of 65 It is generally over 80 per cent, (3) the mortality is generally 
higher at the begmmn^ than it is at the end of an epidemic, and (4) the 
presence of complications, particularly bronchopneumonia or peripheral 
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gangrene adds tremendously to the mortality Obesity, chrome alcohol- 
ism and preexisting chrome disease also increase the mortahty 

Prevention Inasmuch as the epidemic form of t)'phus fever is always 
transmitted by hce, the obvious method of control is to prevent the in- 
festation of human beings by these parasites In the case of physicians 
or nurses, the avoidance of louse infestation is a simple problem Some 
form of protective covenng must be worn Tbe protective clothmg must 
be composed of some smooth, hard material, of narrow mesh, w hich is 
impermeable to hce, and must take the form of a one-piece overall which 
includes the feet and which can be rendered impenetrable at the wrists 
and neck In addition there must be some form of hood which protects 
the scalp and neck but permits vision 

Inasmuch as epidemic typhus often attacks areas containing con- 
gested populations, the problem of wholesale delousing is the most im- 
portant one in the control of the disease In the case of troops, SA'^ste- 
matic bathing and hair cumng with stenlizaaon of clothing can be en- 
forced as a military order Both lice and nckettsiae are destroyed bv 
moist heat at 70° centigrade for 30 mmutes, or dry heat at 55° cena- 
grade for 5 mmutes The \\ holesale delousing of ci\ ilian populations is 
seldom entirely sansfactoty although it has been earned through with 
some success Among savage or semi-ci\ ih/ed tnbes the problem is even 
more difficult 

The most satisfacton^ method of controlling typhus fe\ er in areas 
M'here it is at times epidemic is preventive inoculation No doubt the 
efficiency of this procedure Mill be tremendously increased by the dis- 
coveries of Zinsser and his associates, who ha\ e been able to de\ ise meth- 
ods of growing nckettsiae in large amounts The method of \\'eio[l m 
which a vaccine v'as produced by using lice as culture media and mak- 
ing a suspension of dieir centrifugalized and triturated gastrointesnnal 
cimls, Ins been successfully used, but the process is so e\pensi\ e and 
time-consuminji that the method cannot be used on a lar^c scale 

Mlrine Tiphus 

So far as the physicians of this part of the \\ odd are concerned mu- 
rine r\ phus IS much more importmt than the epidemic t\pc for while 
we hue not had an outbreak of epidemic r\ phus in the eastern sntes 
for many ^el^s, the murine n pc is constand\ present The name “mu- 
rine w IS gi\cn to this form because it has been shown that it is tnns- 
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nutted by rat fleas Zinsser believed that the murine typhus of New 
York Qty might be due to recurrences m adults who had previously had 
the disease The researches of Maxcy lend support to the view that the 
contamination of food by rats and mice may also be a source of the 
murine type In New York City this form of typhus has long been 
known as Brill’s disease because the late Nathan Bnll was the first to 
point out Its prevalence m this region 

There are a number of points of difference between the epidemic 
and murine forms of typhus which may be summarized by staung that 
the murine type is much less severe as a rule The mortahty of the two 
forms IS entirely different In this country it is probably from i to 1 
per cent in murine cases but there are other parts of the world, Tunis, 
tor example, m which the mortality may reach as high as lo per cent 
The penod of incubation and the onset of the disease do not differ ma- 
terially in the murine and epidemic forms, although the onset is often less 
violent in the murine form The course of the disease tends to be a little 
shorter in the murine form and in most patients the fever falls by crisis 
at the end of the second week The patient is not so seriously ill in the 
murine form and the skin eruption is less profuse and much less apt to 
be hemorrhagic The Weil-Feluc reaction occurs with Proteus OX 19 
just as It does in epidemic typhus 

It is obvious that, as the method of transmission of munne typhus is 
different from the method of transmission of epidemic typhus, the pre- 
ventive measures are different In Turns preventive inoculation has led 
to a marked reduction in morbidity In this country the cases are few 
in number and widely scattered among large masses of people Preven- 
nve inoculation is, therefore, not a practical solution The only other 
means of prevention involves rodent extermination and the rat-proofing 
of buildings, especially those in which food is stored The extermination 
of rodents on a large scale is a very expensive procedure and would cer- 
tainly not be justifiable on the ground of typhus prevention alone It is 
possible that if one considered also the losses mcurred by farmers and 
food dealers from rats there might be justification for campaigns against 
rodents under certain circumstances Prevention of human contact is not 
necessar)’^ in munne typhus and patients may safely be treated at home 

T reatiuen^ Little need be said regardmg the treatment of typhus 
fever There is no specific treatment It is possible that experience may 
show that some of the modern bactericidal drugs are of value In brief, 



The Rickettsial Diseases 


289 


typhus patients are treated symptomatically along the lines that are fol- 
lowed in any febrile mfectious disease Good nursing and ^ood sur- 
roundings, free administration of fluids, adequate food supply, and the 
care of the emunctories constitute the important steps 

The Spotted Fever Group 

The only member of the spotted fever group which we need to con- 
sider here is Rocky Mountain spotted fe\ er The name suggests that the 
disease is limited to the region of the Rocky Mountains but the e\pen- 
tnce of recent years has shown that it occurs in every part of the coun- 
try, although there are a few states from which it has not yet been 
reported 

Rocky Mountain spotted fever may be defined as a specific uck- 
bome mfecnon due to Rickettsia rickettsi, characterized pathologically 
by proliferative, degenerative and thrombotic lesions m tbe penpheral 
and testicular vessels, and chmcally ranging in severity from mild and 
ambulator^'- to fulminating and fatal infections, ha\ing m the average 
case a sudden onset vTth evidences of se\ ere toxemia and a maculo- 
papular rash 

There are two mam types of the disease, the Eastern and the West- 
ern * The Eastern r\^pe is transmitted by tbe common dog tick, Derma- 
centor variabihs, and the Western txqie is most commonly transmitted 
by the a\ood tick, Dermacentor andcrsoni, occasionally by the rabbit 
tick, Haemaphysahs leporis-palustris It is important to point out that 
the dog tick may be carried by animals other than the dog It has been 
found occasionally on horses and cattle, on rabbits, deer, v ildcats, foxes, 
squirrels opossums b idgcrs, coyotes, skunks, wol\ es, asses, hogs, wood- 
chucks, and Mcisels The wood tick too may be found on \arious kinds 
of deer, on mountain goats, horses mules, asses, cattle, dogs, badgers, 
rabbits voodchucks prairie dogs, wildcats hogs, porcupines and coy- 
otes The rabbit tick ma> be found on birds and can be earned by them 
for considerable distances 

Infection of ticks Mith the nckcttsia of Rocky Mountain spotted 
fc\cr docs not result m the dcstrucuon of the insect On the contrarv% 
the neks arc able to transmit the nckcrtsiac from one generanon to an- 
other and this ibilitv and the fict that \anous animals can act as hosts 
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to the ack account for the keeping alive of the infection during intcr- 
epidemic periods Only a small percentage of ucks are infected 

Etiology The chief predisposing cause m the Western t)>pe is occu- 
pation Shepherds, cattlemen, hunters and trappers, prospectors, forest- 
ers, secnon hands, road builders and sun^eyors are especially liable be- 
cause their work takes them into 'wooded country 'where the ticks itre 
covmion Children are frequently victims of die Eastern tjqie because 
of their intimate contact with doffs 

The exciting cause of Rock)'- Mountam spotted fever is undoubtedlv 
the organism obsen^ed by Ricketts in 1906 A^^olbach’s classical re- 
searches thirteen years later led to the detailed description of the para- 
site which he named Dermacentroxenus rickettsi A^'olbach showed that 
the parasite, usuall)' m lancet-shaped forms, can be demonstrated in the 
vascular lesions of the disease It has since been rechristened Rickettsia 
rickettsi and has been grovm successfully on tissue cultures by a number 
of bacteriologists 

Symptomatology The incubation period of the disease vanes some- 
what according to the severit)' of the infection In the mild cases 
Parker gives the incubation penod at from 3 to 5 days, m the severer 
ones from 3 to 14 days During the meubanon period a few patients 
show anorexia, malaise and irritability, but usuall}'- the onset of the at- 
tack IS sudden 

The disease frequentl)'- begins with a distinct rigor accompanied by 
fever and sw-eatmg, and commonl)'- with severe headache, backache, and 
limb aches Prostration is common from the begmnmg of the disease and 
evidences of involvement of the nenmus system in the form of photo- 
phobia and stupor are also common Nausea and vomiting occasionally 
occur at the onset As m t}q3hus fever, the symptoms usuall)'- increase 
mpidly in intensity'- and vTth this rapid increase the nenmus s^miptoms 
become more marked Delirium, muscular rwatching or even incoordi- 
nation, recti’ essness, insomnia, stupor and even coma and convulsions 
ma)'- be preseb^^ Examination of the panent at this stage shov s a flushed 
and often apprehensive facies, C)'^anosis, a palpable spleen, and (accord- 
ing to Parker) ff^^nently a distinctive odor There may be evidences of 
meningism and em^n ankle clonus and the Babinski phenomenon have 
been noted occasiV^^hy The charactensac rash usually appears from 
the second to the da)'- but may be delayed until the fifth or sixth 

da)'- It is a macula^^^ maculo-papular erupnon, at first pink and dis- 
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appeanng on pressure, but gradually becoming darker, bluish rather 
than pink, and no longer disappearing on pressure In the milder cases it 
may come out in crops, in the severe ones it is apt to be hemorrhagic 
and confluent It generally appears first on the wnsts and ankles, later 
on the forehead and back, and finally may involve the entire body in- 
cluding the scalp There is often an enanthem on the mucous membrane 
of the mouth After recovery, pigmented areas which become congested 
on exeraon or exposure may remam for some time. 

The fever usually lasts for t\\ o or three weeks but is not as fixed m 
duration as the fever of typhus or typhoid fever In the average case 
temperatures above F 103° are rather uncommon In severe cases the 
temperature frequently reaches F 105° early m the disease and m fatal 
cases may go as high as F 108° The maximum temperature usually is 
reached by the end of the first week and is apt to persist through the 
second week when a fall by lysis usually begins Parker notes a differ- 
ence in the duraaon of the lysis accordmg to the transmitting tick 
Strains transmitted by Dermacentor andersom occupied 7 to 8 days for 
the period of lysis, while those transmitted by Dermacentor vanabihs 
only occupy 3 or 4 days 

The ordinary hboraton’’ examinations are not particularly helpful 
in the diagnosis of the disease The unne simply shoMS the usual febrile 
changes The blood picture is not characteristic as there may be either 
a mild leukocytosis, not above 15,000 per cubic milhmeter, or a leuko- 
penia The Weil-Fehx reaction in this disease vanes but there is usualh 
agglutination of both Proteus OX 19 and Proteus OX 2 In doubtful 
c ises the infection test and the virus neutralizanon or protection test may 
be used to substantiate the diagnosis 

Com alcscence is apt to be sIom c\ en in patients m ho hai c had a 
mild atnck and a complete return to normal may occupy a good mim 
months 

The complications of the disease arc those which arc apt to occur 
in almost any infection pulmonarv inflammatora- lesions, phlebitis, acute 
ncphntis and occasionalK sccondara* streptococcic sepsis The deep 
gmgrenous lesions which ma\ complicate rs'phus fc\er arc ^enerallv 
ibstnr although there ma\ be superficial sloughing of the eemtaha and 
the dependent pirts of the bod\ in some patients 

Dn{r;iosis In this region the chief diagnostic problem ts the diffcr- 
Liirnrion of Rock\ Mountain spotted fcicr from the murine form of 
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typhus There is no marked difference m the onset, though chills arc 
more common in Rocky Mountain spotted fever and headache more 
prominent in murine typhus The fever in Rocky Mountain spotted 
fever lasts longer than that of murine typhus The distribution of the 
rash IS different m the two diseases, as has already been pomted out 
Murine typhus serum agglutmates Proteus OX 19 only, while Rocky 
Mountain spotted fever serum also agglutinates Proteus OX 2 The 
Eastern type of Rocky Mountain spotted fever is more common in 
children while murine typhus is more common in adults The rat is 
the only animal resenmir for the virus of murine typhus while many 
animals may probably sen^e as reservoirs for the virus of Rock}'" Moun- 
tain spotted fever The rat flea is the vector of murine typhus while 
the dog tick is the vector of the Eastern t}p)e of Rocky Mountain spotted 
fever Munne typhus is usually a disease of cities while Rocky Moun- 
tain spotted fever is usually contracted in tlie countty Munne typhus 
has a mortality of less than i per cent while Rocky Aiountain spotted 
fever has one of about 25 per cent on the average 

Prognosis A good many writers state that the ^^''’estem type of 
the disease is much more fatal than the Eastern type As a matter of 
fact the mortality of the AVestem t)pie shows tremendous local varia- 
tions The areas of high case mortahty are quite sharply defined and 
the majority of patients with the AA^estern type suffer from mild to 
moderately severe attacks Hampton and Ewbank show that from 1 93 3 
to 1937 the mortality in the Pacific states was 194 per cent, whereas 
in the Southern states it was 18 i per cent The number of cases which 
have been reported from the northeast is still so small that one cannot 
base any conclusion as to mortality upon them 

Prophylaxis The prevention of the disease in the East, where the 
disease is carried by the dog nek is somewhat different from preven- 
tion in the AA^ estern states where it is carried by the u ood tick So far 
as the AA^estern type is concerned it is to be noted that control of ticks 
by wholesale extermination of uuld ammals is hardly a practicable 
measure The obvious preventive measure is the protection of the body 
against the attachment of ticks m all \vhose occupation takes them into 
tick-mfested areas As most ticks become attached on the lower leg the 
protection of legs by high boots, long socks, leggmgs or puttees is the 
most important thing AA^omen tramping in infected areas should wear 
trousers and should protect their legs just as men do If the legs are 
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protected, ticks can only gain access to the bodv by cra\\ hng up cloth- 
ing, where they may often be seen and remo\ ed If unobser^^ed they 
may gam access to the arms, especially if the sleeves are rolled up, and 
to the neck, where they are frequently felt and promptly remo\ ed 
Persons m tick-infested areas should remo\e all their garments before 
retiring for the mght and should make a careful inspection of the body 
In women it is particularly important that the hair\^ scalp be inspected 
If ticks are found they should never be crushed but should be care- 
fully removed by the fingers or a pair of tv eezers by gently pulling 
on the tick so as to elevate the skm surroundinsr the area of attach- 
nient, and then prying loose the tick from the hypoderm with a hypo- 
dermic needle or the point of a scalpel The small w ound thus pro- 
duced should be touched wnth a nitrate of silver stick or tincture of 
iodine In the East wTere the disease is transmitted by the dog tick 
the problem of avoidance is different Dog ow nets in districts w^here 
ticks arc prevalent should be educated to keep their dogs free from neks 

Individuals wdio live in knowm infected areas and w hose occupa- 
tion takes them into wmoded regions should be subjected to prophy- 
lactic vaccination The United States Public Health Scrv'ice furnishes 
a vaccine wdiich is prepared at the Rocky Mountain Laborator)' of the 
Nanonal Institute of Health at Hamilton, Montana, and is distributed 
from this point At the present nme the technique invoked in the 
preparation of this vaccine is difficult, the amount w hich can be pre- 
pared IS limited, and the vaccine is therefore c\pcnsi\ c It is to be hoped 
that wath the new' methods of culuvation which haic been de\ eloped 
It wall be possible to produce a vaccine in large quantities by much 
simpler and less expensive methods Inasmuch as the protection fur- 
nished by the vaccine lasts only one season, annual inoculation is 
necassar)^ 

Treatment The treatment of Rock\ Mountain spotted fc\cr, like 
the treatment of rv^phus fe\cr is sa'-mpromatic and is essentially the 
simc for the two diseases 

Those who ha\e gnen any study to the subject arc well aw irc 
tliar there arc man^ aspects of the rickcttsioscs which hate been left 
uiuhscusscd TTic quasrion of the relation of nckctcsial mfecaon to 
protciis infection, the details of the scrologa- and immunolocrv the whole 
question of the experimental production of these diseases ha\c been 
bareK touched upon In the time at our disposal it was possible to 
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emphasize only certam phases of the problem, particularly the prac- 
tical situation as it apphes to this part of the country If you are desirous 
of obtaining more information, you can get this from monographs such 
as the recent work on inrus and rickettsial diseases published by the 
Har\"ard Universitv’’ Press ^ 


• Virus and nckeltsial disease Symliosium held at the Harvard School of Public Health Cambridge 
Mass, Harvard Univ Press, 1940 907 pp , illus 
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STUDIES ON CHORIOMENINGITIS AND 
POLIOAIYELITIS 

Harvey Lecture, October 5/, 

Charles Armstrovg 

Senior Surgeon U S Public Health Service* 


ENTRAL nen^ous system ailments knoitm to be or suspected 
of bemg caused by toruses are apparently on the increase 
and they constitute a puzzling diagnosnc problem for 
the chmcian 

For mstance, a group of cases characterized bv fe\cr 
with symptoms of meningeal irritation and a clear to slightly turbid, 
stenle-to-culture spinal fluid showing a lymphocytic cellular response 
has been considered as a chmcal entity under such vaned designations 
as lymphocytic or asepuc or idiopathic meningitis Laboritor}’- in\esu- 
gators have now split certain etiological enuties such as lymphocync 
choriomeningitis and pseudolymphocytic choriomcmngins from this 
group of cases, but there still remains a residue of cases of unknow n 
etiolog)^ 

These developments denote progress, yet I fear that the de\elop- 
nicnt of an etiological classificaaon has rendered the clinician’s problem 
more complex, since, in the individual case of central ner\ ous infection, 
an etiological diagnosis is usually not possible on clinical findings alone 
but must rest upon laboraton dctcrminauons It is by this fact that I 
w'ould justify this csscnuall> laboratory presentation of certain aspects 
of lymphocytic choriomeningitis and of poliomyelitis 

LxMPHOCXTIC ChORIOMI MNGITIS 

The \irus of h mphoc\ tic chonomeningitis was first isolated and 
desenbed in 19^4 at the National Institute of Health ^ The \irus was 
first isolated with certiinn from a human cisc bv Scott and Ri\ers in 
iQ^5 and has subsequenth been isolated from wideh separated portions 
of the United States' ■ ^ and in Lnuland, France'' '- and 
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Japan^^ and in northern Africa, “ and there is clinical and serological 
evidence of its presence in Ireland There are, moreover, reasons for 
feeling that the virus is probably world-wide m distribution 

The symptoms as descnbed for CDologically proven cases of chorio- 
meningitis have varied markedly although the viruses isolated therefrom 
have been immunologically similar with the exception that MacCallum, 
Findlay and Scott^*' studied two cases which chnically resembled chorio- 
meningitis from which identical strains of virus were isolated These 
viruses simulated choriomemngitis m both their climcal and pathological 
manifestations in experimentally moculated monkeys and mice, but 
A\ere found to be immunologically distinct from chonomeningitis and 
were designated as the virus of pseudochoriomeningitis 

Symptomatology A sufficiently large number of proven cases of 
choriomeningitis virus infection have not as yet been observed to assure 
that all the clinical manifestations of the disease have as yet been identi- 
fied However, several clmical types of the disease are now known to 
exist 

I A gtippal or non-vervous system type Many persons who deny 
having had any central nervous system ailment whatever have been 
found to harbor specific virus-neutralizing antibodies in their serums, 
which suggests the occurrence of a systemic type of infecdon without 
central nen'^ous system involvement This assumption is supported by 
the fact that susceptible animals, when inoculated with the virus by 
routes other than directly into the central nenmus system, usually de- 
velop symptoms without evidence of meningeal or bram involvement, 
and French investigators^' have shown the same to be true for human 
\ olunteers inoculated subcutaneously with the virus That such human 
cases also occur m nature has recently been demonstrated at the 
National Institute of Health^® where the first spontaneously acquired 
case of this systemic type yet reported^® was observed The case oc- 
curred in a 3 1 year old man engaged in choriomemngitis research On 
March ii, 1940, he developed moderate fever with troublesome pains 
in his arms and back (Fig i) Dunng the next three days his fever 
increased to 38 8° C but anorexia, malaise, marked prostration, and 
lumbar pams so severe as to require codeme were his only complamts 
His face was somewhat flushed but otheru'^ise the physical examination 
was negative There was no headache, or stiffness of the neck or altered 
reflexes A blood count on the fourth day of illness revealed 2900 
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Fig 1 — leinperature course in patient vitli sjsteinic clioriomenin- 
gitis Mrus infection without centra! nervous svstem involvement 


white cells of which 45 per cent were polymorphonuclear neutrophiles, 
50 per cent lymphocv'^tes, and 5 per cent mononuclear cells On the 
fifth da^ of illness his temperature reached its height 39 9° C and there 
was marked prostration and backache The next dav the fc\cr x\as 
lower and his temperature reached normal on the se\ enth day accom- 
panied by marked amelioration of the pains W eakness and prostration 
were marked, howeser, and persisted for a full \^cek following the re- 
turn of his temperature to normal The climcnn m charge considered 
the case to be one of uncomplicated influenza 

1 here w as no indication for a spinal tap and none x\ as done Blood 
draw n on the fifth dn of illness and inoculated into w hite mice induced 
the t\ pical clinical and pithological picture of choriomeningitis and the 
\iras was immunologicalh identified Blood drawn in Xoa ember, 1939 
w as negatn c w hen tested for specific anubodics, x\ hile a sample draw n 
on April 28 1940 was markedh prorcctiac 

This identification of an influcnz,i-Iikc ailment due to the \ irus of 
choriomeningitis is of interest in mcw of the fact that approximatcK 
II per cent of 2000 sera collected at random from \anous pans of 
the United Stites contained antibodies tor this xirus, but with rare ex- 
ceptions the donors when interrogated denied anv historv' of central 
ncrxous atfection It is possible therefore that a pornon of the cases of 
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“influenza,” especially m interepidenuc periods may be due 
to the virus of choriomeningitis 

2 Meningeal type The central nenmus system s^unptoms are often 
preceded by upper respiratory or mfluenza-hke manifestations which 
usually improve, to be follow'ed in several days by the sudden appear- 
ance of fever vath memngeal symptoms such as severe headache, vomit- 
ing, stiff neck, and by positive Kernig and Brudzinski signs The spinal 
flmd IS clear, sterile-to-culture and may contain as many as 3000 cells 
per cmm , mainly lymphocytes 

3 Menmgo-encephaloniyehtw type In addition to such purely 
memngeal symptoms, somnolence, disturbances of deep reflexes, paraly- 
sis, and anesthesias have been observ^ed m etiologically established cases 
These latter symptoms suggest the presence of encephalomyehtis, for 
which reason Kreis^“ has justly criticized the designation “choriomenin- 
gitis” as being too restnctive m certain cases 

Recover)^ is usually complete although sequelae probably related 
to disturbances in the cerebrospmal fluid drainage have been noted 
in certain cases Barker and FordV panent developed persistent symp- 
toms which led to a laminectomy being performed at which time the 
piarachnoid space was found to be obliterated by fibrous tissue Other 
cases have shown a tendency for one to several relapses to occur 

Pathology No pathological report of an etiologically proven case 
of choriomeningitis has as yet been made Viets and Warren-” have 
recorded the pathological findings m a patient with acute lymphocync 
memngitis who died with convulsions on the fourteenth day of illness in 
1934 The etiolog)'' in this case was not determined, the choroid plexus 
was not examined, and the pathological changes reported for the brain 
Avere at variance with those usually obsen'^ed m experimentally inocu- 
lated monkeys ATe, therefore, do not feel justified in presentmg this 
case as one of probable choriomeningitis infection 

The case reported by Machella, Wemberger, and Lippmcott in 
1939-^ was, however, clinically suggestive of this ailment and the patho- 
logical findmgs were similar to those observed in experimentally inocu- 
lated monkeys In this case the meninges were infiltrated with 
lymphocytes and macrophages and were markedly thickened due to 
connective tissue multiplication with obhteration of the subarachnoid 
space The bram substance was m the mam not affected The ventncles 
were distended, denuded of their ependyma, and there was a narrov 
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Fig 1 — leinperature course in patient vitli sjsteinic clioriomenin- 
gitis MTus infection uitliout central nervous s\stem m\ohement 


white cells of which 45 per cent were polymorphonuclear neutrophiles, 
50 per cent lymphocytes, and 5 per cent mononuclear cells On the 
fifth da^ of illness his temperature reached its height 39 9° C and there 
was marked prostration and backache The next day the fc\cr x\as 
lower and his temperature reached normal on the se\ enth day accom- 
panied by marked amelioration of the pains W eakness and prostration 
were marked, ho\\c\cr, and persisted for a full \tcek following the re- 
turn of his temperature to normal The climcnn in charge considered 
the case to be one of uncomplicated influenza 

1 here w as no indication for i spinal tap and none x\ as done Blood 
draw n on the fifth dn of illness and inoculated into w hite mice induced 
the t\ pical clinical and pithological picnirc of choriomeningitis and the 
\iras was immunologicalh identified Blood drawn in Xoa ember, 1939 
w as negatn c x\ hen tested for specific anubodics, x\ hilc a sample draw n 
on April 28 1940 was markedh protceme 

This identification of an influcnz,a-likc ailment due to the \ irus of 
choriomeningitis is of interest in aiew of the fact that approximatcK 
II per cent of 2000 sera collected at random from \anous pans of 
the United States contained antibodies tor this xirus, but with rare ex- 
ceptions the donors when interrogated denied anv historv' of central 
nerxous affection It is possible therefore that a pornon of the cases of 
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although chickens, young chicks, canaries, and pigeons have been tried 
These negative results in chickens are of interest in view of the suc- 
cessful cultivation of the virus in the assue of the developing hen’s egg 
by Bengtson and 'VA'ooley-" The tissues of the inoculated embrj’^o are 
rich in vuns and many embryos die about the ninth to tenth day, al- 
though some of the eggs brmg forth hvmg clucks Such chicks appear 
rather less active and rather somnolent but usually soon become normal 
Laigret and Durand-” reported the findmg of the vurus in an uninocu- 
lated chick embryo, an extremely interesting result if confirmed 
Personally observed cases During a period of 1 7 months five* cases 
of chonomenmgitis were identified in or near the District of Colum- 
bia,’^’ and one at Lancaster, Penns^dvania 

In five of these cases the virus was recovered from the spmal fluid 
and m one case where spmal fluid was unattainable the idenuty of the 
ailment was confirmed by establishing the absence of specific antibodies 
early m the disease and their presence subsequent to recovery 

In these six cases, as has been the rule with all reported cases, there 
was no evidence of contact infection 

This absence of any suggestion of commumcabdity of the disease 
from person to person raises the question as to the source of the infec- 
tion 

Vtrns 111 mice from infected homes The knoivledge that spontaneous 
infection with chonomenmgitis virus had been detected m rmce, mon- 
keys, and dogs naturally suggested the existence of an ammal reservoir 
for the virus from which man becomes mfected With a view to tesnng 
this hypothesis the homes of these six patients u ere investigated as to 
the presence of vermin, mice, rats, and pets 

Gray mice (Mus nmscnlus nmsculus) u^ere trapped in each home 
and the virus of choriomemngitis was recovered from a pooled emulsion 
of livers and spleens of mice captured m five of the six homes 

The one failure occurred m connection with the case of a taxicab 
driver who hved in a poor, isolated abode m nearby jMar^dand The pa- 
tient stated that the home had been overrun with mice and that he had 
trapped twelve of them from the pantry shortly prior to his illness and 
that he had also set poison There was abundant evidence of previous 
mouse mfestation and extensive trappmg u^as undertaken, but only two 
mice were caught and both proved negative for virus Thus, while ex 

* Exclusive of laboratorj infections observed dunng the same period 
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posure to mice was established for this pauent, we were not able to 
prove that the mice from the home w ere actually carr^ung the i irus of 
choriomeningitis 

One home where infected mice w'ere trapped also kept a dog w hich 
w^as examined but no virus w^as isolated from its liver or spleen 

Virus studies on mice jrom seventy-eight homes More than 400 
mice were trapped in homes from various parts of Washington, of w hich 
369 mice survived exammaaon Of this number 307 w'ere etherized and 
one kidney and a portion of liver and spleen from each mouse w'as 
emulsified in buffered saline (pH 7 6) and o 03 cc of the emulsion w is 
inoculated intracerebrally into each of four wdiite mice When illness re- 
sulted, the symptoms and time of death w ere recorded and a representa- 
tive sample of forty -slx brains from ill w hire mice w ere submitted to 
Surgeon R D Ldlie, w'ho reported the pathological lesions of chorio- 
meningitis as present in forty-four of them In rwo instances the lesions 
of secondary infection w^ere present 

The final diagnosis of chonomerungitis infection was made, how- 
ever, by the intracerebral moculaaon of four normal mice and of four 
mice wdiich had been previously immunized to our original strain of 
chonomeningins virus 

The inoculation dose of virus employed was o 03 cc of a i 500 sus- 
pension of the suspected mouse brain, and in e\ ery instance w'^here chon- 
omeningitis virus w'as finally considered to have been recovered from 
gray mice, the controls died, w^hile two or more of the immune mice sur- 
vived Judged by these criteria choriomemngius virus was recoiered 
from 63 of a total of 307 gray mice, or approximately one out of ever\' 
five mice examined w^as a earner of the virus The mice examined w ere 
from 78 different homes of wdiich 35 harbored infected mice Tims it 
ippcars that 45 per cent of the mouse infested homes studied w ere har- 
boring mice infected with chonomeningins Miais From these 35 in- 
fected homes a total of 123 mice were examined of which 65, or 52 8 
per cent w'cre carriers of acti\ e \ irus 

T he method employed in the abo\ e-mentioned studies might be 
cnrici/cd in that w bite mice x\ ere emplo^ ed as an indicitor of infection, 
since stocks of white mice ha\c on seieral occasions been found to be 
spontaneously infected w ith choriomeningitis \ irus and it is concen able 
that our results were due to the presence of the mfecnon in our white 
mice rather than in the iira\ mice w hich w e had trapped 
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W ' e fee] that this criticism is not vahd for the following reasons 

1 The same stock of mice were employed m other virus studies but 
in no mstance was chonomemngitis encountered 

2 It was noteworthy that mice trapped from certain homes ivere re- 
peatedly found infected while from other households they were con- 
sistently negative, a situaaon which scarcely would have prevailed had 
we been dealing ivith a random infection of our stock mice 

3 Gray mice in a number of instances were found to present lesions 
such as a pleural exudate, fatt)^ liver, and enlarged spleen, which enabled 
us to predict and later to verify the presence of the virus 

linvmmty among trapped gray mice In order to eliminate all cnti- 
CLsm of the employment of white mice as an indicator of the presence 
of virus, a further test was undertaken This study was aimed at deter- 
mining the immunity of gray mice to choriomeningitis, a procedure in 
which white mice were not employed Sixty-two gray mice were, there- 
fore, trapped from 22 homes where infected mice had been previously 
found These mice were inoculated intracerebrally with 10 to 15 M L D 
of our original strain of choriomeningitis virus Of these 62 mice, 41 sur- 
vived \\ hile 2 1 died, indicating immumty in 66 per cent 

As a control to this group, 47 gray mice trapped m abodes where 
only non-infected mice had been found, were similarly inoculated, of 
which only 5, or 10 6 per cent, survived, while 12 white mice employed 
as addmonal controls, all died 

The 22 homes from which mice harbonng chonomenmgins virus 
had been trapped and which supplied the 62 mice employed m this im- 
munity test, had supplied 83 mice which were tested for virus, of which 
37, or 47 per cent, were found to be carriers The two methods, there- 
fore, give confirmatory results The somewhat higher incidence of im- 
munity as compared to acuve infecaon (66 47) is what might be ex- 
pected and suggests that a portion of the mice had probably freed them- 
selves of readily detectable virus but retained them immumty 

Significance of choriomeningitis in mice The six cases of choriomen- 
ingitis in man were widely separated, one m Lancaster, Pennsylvania, 
two m North West Washington, one m South East, and one in and one 
adjoining North East AVashmgton There was no history of contact be 
tn een any of the cases Five of the slx cases xvere from homes harboring 

infected gray mice 

Now if we recall that of 78 homes harboring mice there were 35 
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which harbored choriomeningias-infected mice and supphed 5 human 
cases, while 43 homes harbonng non-infected mice supphed only i hu- 
man case, It would appear that these findings are staasncaUy sigmficant, 
especially when we add to the latter group the large but undetemuned 
proportion of homes which harbored no mice at all and which had no 
recognized cases of chonomeningitis 

Are mice injected povi people or people front mice^ There is no 
recorded instance m which one case had contracted chonomemngios 
from another, but on the other hand, a number of cases of the disease 
have developed among laboratory personnel handhng infected mice 
The wider extent of the infection in mice, as compared to its recognized 
human prevalence in the District of Columbia, also suggests that mice, 
not men, are the reservoir for the infection The patient noted by Find- 
lay, Alcock, and Stern,® who dei eloped choriomeningitis shortly after 
he had cleaned a shed overrun by mice points in the same direction 
Moreover, the tendency for protecme antibodies to be relaa%ely most 
prevalent in the lower economic stratum of socierv% as noted by Wooley 
and Armstrong, is hard to explain upon a person-to-person concept of 
spread, but would be the expected, w ere mice the source of the infection 

Moremer, the monthly distribution of cases (Table I and Fig 2) 
IS not inconsistent avith this conception For instance, the Fall peak of 
cases may be due to the closing of the homes with both mice and men 
seeking warmer quarters therein The Spring peak on the other hand 
may possibly be related to the birth of litters of infected \ oung dunng 
the Spring breeding season 

Chortoniennigitis virus in mice Mice arc not rcidily infected avith 
choriomeningitis through feeding of the \ irus or b\ exposure to ex-pen- 
mentally inoculated cage mates It ould, therefore, appear improbable 
that fi\c out of the six cases of chonomeningitis should ha\e in c\er\* 
instincc infected the mice in their rcspectnc homes especially since in 
c,icli instance the patient vas rcmo\cd to the hospital dunn^ the first 
days of the illness 

On the other hand, Traub-® also Ha is-’" hi\c shovn that the \irus 
pisses rcidib from the infected mother to her ui iitcro aouny and that 
such congcnitalh infected mice sumac birth and maa ctirra the aims 
for months aaliile mice infected alter birth tend to free thcmsclaes 
ripidla of the a ims 

Morcoacr aahilc it has been shoaan tint cxpcnmentalla inoculated 
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Fig 2 — MonthU flistribution of cases of choriomeningitis virus 
infection 


mice convey the infection to only a portion of their normal cage-mates 
even after an exposure of one to two months (Kreis,^” Haas®®), Haas 
has, however, shown that congemtally infected mice are much more ef- 
fective conveyors of infection and may transmit the infection to cage- 
mates after an exposure as short as one hour 

Moreover, the findmg of 52 per cent of the mice trapped in homes 
harbormg mfected mice to be active carriers of the virus, m a study ex- 
tendmg over several months, pomts to a persistent type of infection such 
as follows the congenital method of spread rather than toward an m- 
fection of rmce from man 

Method of spread of infection betaveen mice and man The presence 
of the virus in the blood stream and the ready transmission of the sys- 
temic type of the infection by subcutaneous inoculations suggest the 
possibility of an insect transmission 

We have, moreover, succeeded m nvo instances out of several trials 
in transferrmg the mfection by means of approximately 100 hce taken 
from an mfected monltey and directly transferred to a normal one 
Attempts to transf^ the infection by bedbugs, rat and mice fleas, 
and a bloodsuckmg mite have, however, uniformly failed The virus 
could be detected in eath species when the engorged arthropods were 
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emulsified and moculated mto normal mice within one hour of the mfec- 
nve feedmg, but not after longer mtervals Attempts to com ey the m- 
fecaon through bitmg were entirely negaave 

Coggeshall^^ reported the transmission of chonomemngins to one 
guinea pig through the bites of seven Aedes aegypti mosquitoes made 
five days after feedmg upon an mfected guinea pig Shaughnessy and 
Mdzcr’'^ succeeded also in infectmg Rocky iMountam Mood acks by 
feedmg them on mfected animals and demonstrated that the mfecnon 
could pass through the complete hfe cycle of the host Controlled bitmg 
experiments were entirely negatii e but, when mfected nymplis were put 
m the cage with normal guinea pigs, mfecDon occurred It is probable 
that these observations have httle if any bearmg upon the spread of chor- 
lomerungids m nature, for established cases have been noted through- 
out the winter m latitudes v here mosquitoes and ticks are scarce or 
absent during this period, v hile m June, July and August, the months 
when mosquitoes and acks are prevalent m the northern hemisphere, 
there have been no proven cases reported (Fig 2) 

The seasonal distribuaon of cases and the respiratory symptoms so 
commonly noted m choriomeningitis mfecaons, moreover, suggest a 
respiratory route of mfecaon The case of a laborator}* worker reported 
by Lepme, who developed symptoms six days after splashing mfecnous 
matenal mto her eye is, moreover, consistent vath this route of mfecnon 
as is the panent reported by Findlay^ who de\ eloped the disease after 
cleaning a mouse infested shed 

The virus escapes from mfected mice by way of the nasal secrenons 
urine, and feces, and it is conceivable that dust plays a part m the trans- 
fer of the mfecnon to man, although it is possible that contaminated 
food ma\ play a part, it appears, hov e\ er that expenmental animals arc 
more suscepnblc to freshly isolated strains gi\en mtranasally than the\ 
are by feedmy Tlie m\ csturinons of Shaughnessv and Zichis^^ on guinea 
pigs suggest the possibihn tliat the \ irus mav also be able to pass throush 
the unbroken skin 

U’/n arc tl'tn not more hunnn In \ie\\ ot tlie extent ot the 

mouse infest uion and infection m rlie District of Columbia it is narurti 
to enquire win more Iiuman cises ot choriomeningitis ha\c not become 
ipparenr \s stated ibo\c the recognition of the disease has been pric- 
ticalh confined to the central ncr\ mis s\ stem rx pes of the ailrrcnr ’ hile 
the sw stemic t\ pc of the mfecnon has probabU escaped idantifie'anna 
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The fact that approximately i r per cent of zooo sera collected at ran- 
dom possessed neutralizing antibodies for chonomemngins vims, v^hile 
the donors largely deny a histor}'" of central nenmus system disease at 
any time, pomts toward an unrecognized infecnon vuth the virus as 
bemg qmte common 

It, therefore, seems probable that choriomeningitis virus mfecuon is 
more common than is indicated by the occasionally occurring meningeal 
type of the infecaon The reason more cases of this latter tjqie do not 
occur IS probably attnbutable to the efficient barner which tends to pro- 
tect the central nervous system agamst various infections 

Special considerations The wide range of species susceptible to e\- 
penmental infection noth chonomeningitis along noth the finding of 
naturally mfected mice, monkeys, and dogs gives the virus an especial 
importance for those engaged in animal expenmentanon with other vi- 
^'mses For instance, Dalldorf and Douglass®^ recovered chonomenmgins 
viirus from four different dog spleens and found suggesove evidence of 
it^ presence in several others Needless to state, the unexpected intmsion 
of 'this virus led to some temporary confusion in their camne distemper 
invc'^igaaons 

A commercial manufacturer, likewise, has encountered chonomenin- 
gitis-.^ in the preparation of canme distemper tissue vaccme and iVIoI- 
lareff'® has raised the question as to whether this vurus may not have been 
respoi\isible for some of the memngeal reactions observ^ed in the early 
attempts to vaccinate agamst yellow fever by means of mouse tissue 
vaccmel 

Diagyiosts Choriomeningitis should be considered whenever a lymph- 
ocytic tj* qie of memngitis of unknoum etiology is encountered, whether 
or not It Ibe associated unth symptoms of encephahtis and encephalomye- 
litis The\ case reported by MacCallum and Findlay^® further shows that 
choriomeffimgitis may occasionally simulate pohoniyelms These authors 
isolated chA/riomemngias virus from the spinal fluid as ivell as repeatedly 
from the n^sal secretions of this case Furthermore, this infection must 
be considerecl m cases of sporadic “gnppe-like” infecaons 

There are lit present, however, no characteristic sjnnptoms by w ic 
the chmcian 5 m with certainty diagnose this infecnon, althoug , t e 
findmg of a cleV spmal fluid with a cell count above 1200, mamly Ijmi- 
phocytes, pointI\as Baird and Rivers^® have stated and as our expenence 
mdicates, toward Kvmphocytic chonomeningitis The diagnosis rests 




Studies on Choriovienmgms and Fohomyehtts 


309 


timateJy, however, upon either the isolation of the virus or the demon- 
stration of a developing immunity 

The VITUS IS most readily recovered from spinal fluid or blood drawn 
preferably at or pnor to the height of the attack, and less regularly m 
later drawn samples The virus has also been occasionally isolated from 
the patient’s urine and nasal discharges The inoculation of suscepnble 
animals should be promptly earned out, or when delay is unaioidable 
the material should be promptly chilled and held near freezing 

A study of the serum for neutralizing or complement-fixing anti- 
bodies may also }neld diagnostic evidence Blood for such tests should 
be drawn with stenle precautions and handled without the addmon of 
anti-coagulants or presen^aai es of any kind This statement is prompted 
by the fact that “we receive at the National Institute of Health many 
samples mailed from ^arlous parts of the Umted States w^hich contain 
anti-coagulants, glycerine, or other presen atives It is also surprising how 
frequently blood is mailed in cotton stoppered containers from w'hich 
the serum, of course, umformly escapes 

Virus-neutralizing antibodies are usuall\ not demonstrable in the 
blood before 6 to 10 wrecks foUow'mg the onset of s)TOptoms, but in our 
experience, they invariably appear in established cases How ard,^' how - 
ever, reported n\'o cases in w^hich demonstrable \ irus-neutralizmg anti- 
bodies failed to appear follow ing the attack Once established, neutraliz- 
ing antibodies tend to persist for months or c\ cn vears Baird and Riv- 
ers^® report the case of a child 8 years of age in w Inch the antibodies dis- 
appeared after 8 months e have, how c\ cr, examined panents as much 
1'’ 3 14 years after the attack and found the antibodies undiminished 
It is desirable that blood be draw n early in suspected cases and ajjain 
some 6 to 10 weeks following the attack Both samples should then be 
tested for antibodies w hen a definite increase in the later draw n as com- 
pircd to the earlier drawai specimen may be considered of diagnostic sigf- 
nificance 

Complement fixation, as earned out b\ Lepine, Alollaret and Saur- 
rcr''' and by Smadel, Bnrd and V alP'* ls also a \aluablc diaonosnc pro- 
cedure Complement fixing antibodies make their appearance earlier and 
rend to be less persistent than the slower dcxclopins- neutrah/in^ anti- 
bodies 

1 reatvient There is no specific treatment of pro\en \aluc known 
1 Ik fa\ orable experimental results secured in mice wath prontosil b\ 
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Rosenthal, Wooley and Bauer^'’ have not been consistent and when ef- 
fective were apparently dependent upon early administration and more 
nearly approach prophylaxis than they do treatment 

Leichenger, Milzer and Lack^^ feel that sulfanilamide Mas effecnve in 
one paaent obsen^ed by them m spite of the fact that the pauent suf- 
fered four distinct relapses and the illness persisted for 4 months 

Spmal dramage is the one measure that frequently has afforded re- 
lief from the severe headache and vommng Cellular changes m the spmal 
flmd may persist for a considerable period followmg the disappearance 
of acute symptoms and accumulatmg mstances M^here one or more re- 
lapses occur mdicate that there is danger m dischargmg the patient to 
full activity before the spinal flmd has returned to normal 

Frevention There are many details of the exact manner of spread 
for the virus yet to be determined, the findmgs reported do, however, 
suggest that prevention ivould be served by the construction of homes 
with a view to rendermg them mouse proof and by reducmg or elimi- 
naung mouse infestanon from quarters frequented by people 

Poliomyelitis 

Pohomyehtis is a disease that has been much studied but the mvesa- 
gations have, to date, smgularly failed to ansiver definitely many funda- 
mental epidemiological considerations relating to this disease, such as 
the method of spread of the virus, and the portal of its entry to the cen- 
tral nenmus system A noteivorthy recently established fact is that the 
virus of pohomyehtis may exist m the mtesunal tract of man from which 
It escapes, m readily detectable amounts, along ivith the dejecta The sig- 
nificance of this fact IS, hoM^ever, a matter of controvers}’' and any at- 
tempt to present the pros and cons of this discussion Mmuld be time-con 
suming and without hope of reaching a defimte or convmcmg conclu 
Sion at this time I shall, therefore, forego consideraaon of the contro- 
versy raised by this recent development and proceed to a consideration 
of the cotton rat and white mouse m pohomyeliGs research 

In so far as availabihty, cost and such general considerauons are con- 
cerned the cotton rat and white mouse are admirable laboratory ani- 
mals Their suitability for pohomyehtis research is, however, dependent 
upon the degree and uniformity of suscepubihty, the incubation penod, 
and the definiteness, of the symptoms It is these factors which I wish to 

consider 
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Susceptibility to new strains The susceptibility of the cotton rats to 
new strains is apparently low, for instance, m 1937 and again m 1938 
we were able to transmit a monkey-adapted stram of pohomyehtis from 
Lansing, Michigan, to one of two and one of eleven cotton rats, respec- 
uvely, after an mcubation period of 29 days m each mstance, but at- 
tempts at further passage failed In 1939 one of four moculated rats de- 
veloped symptoms and from this rodent the strain has been successfully 
carried through fifty-five successive transfers and after seven generauons 
was successfully conveyed to white mice 

During 1939 we had one of four cotton rats develop symptoms fol- 
lowing moculaaon with a strain of virus from Niagara Falls after an 
incubation penod of 41 days We also produced symptoms in one of 
several rodents with a strain of vmis from Detroit and succeeded in car- 
rying It through three generations Further attempts at transfer failed in 
both mstances, as did attempts to convey six additional strains to cotton 
rats 

Other mvesagators have attempted to convey many strains of polio- 
myehas to cotton rats but with few successes For instance, jungeblut 
and Sanders^- succeeded, three times, m passing a virus to cotton rats, cm- 
ploymg the monkey-adapted S K pohomyehtis stram, which was origi- 
nally of fecal origin After passage in cotton rats the virus was found to 
be pathogemc for white mice, in which species it showed extreme po- 
tency and a remarkable capacity to pass the central nenmus s)'^stem bar- 
rier, but with mouse passage it tended to lose its pathogemcity for mon- 
keys This virus differs markedly from the mouse-adapted Lansing strain 
of virus, which was of nenmus sv'^stem ongin, and it is conceivable that 
neuro and fecal strains may behave differently The authors kindly sup- 
plied me vvuth their stram of vurus and I regret that I hav c not been able 
to vv'ork w'lth It, due to the stress of more urgent but not necessank 
more important duties Tlierefore, I am not able to express an authonra- 
ri\ e opinion on the authors’ contention that their munne v irus is im- 
munologically one of poliomyelitis The most convincing evidence set 
forth by the authors m support of this contention is perhaps, the fact 
tint the pseudoglobuhn concentrate from an R M V annpoliomv elms 
liorse senim “neutrah/ed” their murine virus m higli concentration'- Ir 
IS noted, however that an R M antipoliomv elms senim frOiii a con- 
valescent monkey give no neutralration against the same stram of virus 
^^lc authors explain this discrcpincv m hchav lor of the tw o ■’nri-R M 
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sera as due to “The enormous potency of the hyperimmune horse serum 
breaking down immunological stram differences ” The authors, how- 
ever, also mention m passmg that diphthena antitoxin (pseudoglobulm) 
in several tests also mactivated large doses of murme virus 

It IS difficult to harmonize these results on the basis of specific neu- 
trahzanon and I am vmndermg if the authors have considered the pos- 
sibility that their concentrated sera may have contamed a presen^ative 
I make this inquiry because a preservative is required, by Federal regu- 
lation, to be added to serum concentrates if prepared for human use and 
mtended for mter-State sale Moreover, many producers follow Federal 
requirements in preparing sera for mtra-State use The presence of a pre- 
sen^ative such as merthiolate or phenol, actmg for 1 14 hours at 37° C 
and over mght m the ice box prior to moculation, would have oppor- 
tunity to destroy a poraon of the virus, the result would sunulate a true 
neutralization and supply a ready explanaaon for the odd results secured 
by the authors Should this possible explanation be the correct one, the 
remaining evidence of immunological relationship with pohomyeliDs 
would be so slight as to cause one to doubt whether the murine virus was 
related to pohomyelitis virus at all 

A personal communication has recently been received from another 
mvestigator who claims to have transferred the P M V strain of polio- 
myelitis to cotton rats He kindly sent me some of this virus stram and 
when inoculated into cotton rats it produced symptoms similar to those 
caused by the Lansmg stram, but it has not been further identified at the 
National Institute of Health 

The evidence thus mdicates that the cotton rat is a far less satisfac- 
tory animal for the primaty isolation of poliomyelitis strams than is the 
monkey 

Suscepttbihty to Lansmg strain Cotton rats and white mice appear 
to be qmte susceptible to the adapted Lansmg stram The mcubaoon pe- 
riod m the former is usually 3 to 8 days, wlule m white mice symptoms 
become apparent usually m 2 to 10 days foUowmg moculation, but the 
mterval has been observed to be as short as 24 hours and as long as 93 
days In both these rodent species the symptoms are very distmct, para- 
lysis of one or more legs bemg usually first observed, while paralysis 0 
the neck, back, and tongue have been seen Death occasioned by respira- 
tory paralysis usually takes place withm 1 2 to 48 hours of the first recog 
mzed symptoms Wliite mice almost uniformly succumb when 03 cc 
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of a suspension of infected mouse bram m a diluuon up to i 500 is em- 
ployed and a portion of the inoculated mice will de\ elop s}^mptoms with 
dilutions as high as 1 10,000 Occasionally an animal reco\ers after ha\- 
ing developed symptoms In such instances of reco\ er)^ muscle atrophy 
and deformities usually de\ elop 

Route of inoculation The only successful route of moculauon for 
rodents employing the Lansing stram of virus consists in the direct in- 
oculation of the central nervous system Intranasal, intraocular, subcu- 
taneous intraperitoneal inoculations, as well as feeding, have all failed 
to induce infecnon Unless these negame results can be o\ercome it is 
difficult to see how these rodents can contribute much tow^ard elucidat- 
ing the natural route of infection or transit of the virus m man 

Innmimty Mice and cotton rats w hich ha\ e reco\ ered from para- 
lytic attacks induced by the Lansing strain are solidlv immune to intra- 
cerebral inoculation w ith the \ irus 

Humoral immunity \\ hen Lansingr \ irus-infected mouse brains are 
inoculated under the skin of mice or cotton rats they de\elop potent 
humoral antibodies readih demonstrable b\ the serum-\irus protection 
test in mice or cotton rats Such antibodies exert a slight protecave ac- 
tion against intracerebrillv inoculated minimal infective doses of amis 
(Table II) It is concenable, howexer, that the protectixe acnon may 
be due to the artificial method of inoculation since the needle in some 
instances probabh produces some bleeding at the inoculation, x\ here the 
plasm 1 coming into direct contact with the xirus would, if immune, 
tend to prevent infection The artificial method of inoculation necessarv' 
to bring about infection in mice, therefore, tends to cast doubt upon the 
significance of the degree of protection afforded subcutaneously immu- 
ni/ed mice xvhen minimal infectix e doses of x irus arc cmplox'cd 

Humoral immunity in the population Approximatelx* ^00 human 
sera from x arious sources hax e to date been submitted to the serum-x irus 
neutralization test in x\ lute mice, emplox ing the mouse-adapted Lansing 
strain of x irus The test is rapid, requires but 45 cc of senim, and the 
rc-sults ire usuilh definite eisilx rcid, md readilx repeatible (Table 
111 ) 

This group of ^00 tested human sen is larger than anx senes xet 
reported bx a single hboritorx emplox ing mnnkex s hoxxexer xxc con- 
sider that xxc haxe ]ust begun No deniled analxsis of our results xxilL, 
thcrLforc be ittemptcd it tins time In gcncril the results secured to 
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Chemotherapeutic studies Cotton rats and m hite mice along MTth the 
Lansing strain of virus are also bemg utilized m the search for curative 
agents m poliomyelitis and they moII permit studies to an extent practi- 
cally impossible with the monkey 

Is the Lansing strain exceptional or peciilw ? In view of the various 
studies now being pursued with the Lansing strain of virus it seems ap- 
propriate to mquire if this stram of virus is exceptional or peculiar The 
virus origmated from what was chmcally considered to be a typical case 
of fatal bulbar poliomyelitis The chnical and pathological picture pro- 
duced in monkeys with this strain of \arus both before and after its trans- 
mission to cotton rats and v'^hite mice is identical and confirms the 
opinion that the Lansing strain is one of typical pohomyehas The find- 
ing of virus-neutralizmg antibodies m 71 5 per cent of approximately 
300 human sera from various locahaes of the United States further indi- 
cates that the Lansing stram of virus is immunologically a commonly oc- 
currmg one The finding that four out of seven anasera collected from 
monkeys convalescent from various strams of pohomyelios protected 
mice against the Lansmg stram of pohomyehas virus points in the same 
direcaon 


The sera tested which gave positive results were as follows 




Results 

I 

From Lennette (P M V ) 

+ 

2 

From Niagara Falls, 1938 

T 

*3 

From S D Kramer, Michigan (Rhesus 91) 

+ 

*4 

From S D Kramer, Michigan (Rhesus 83) 


5 

From Aycock, Boston 

— 

6 

From Charleston, S C, 1939 

— 

t? 

From S D Kramer, Michigan (Rhesus 41) 

— 


The failure of three convalescent monkey sera to show protection 
against the Lansmg stram appears to be m agreement \nth strain dif- 
ference mdicated by the work of Burnet and Macnamara/^ Weyer/^ 
Paul and Trask, Kessel and co-workers, and others This apparent 
confirmaaon, however, rests on an assumpaon since we have not dem- 
onstrated that the three sera, which lacked apparent neutralizing ana- 
bodies for the Lansmg stram, actually possessed anabodies at all, since 
the homologous liruses had not been adapted to rmce and we did not 
feel justified m sac’^cmg monkeys for the purpose 

■* A communication from s\d Kramer subsequent to deluery of this paper re\eal5 that sera 3 and 
were from monkeys immunized again^ the Lansing strain of virus 
t Animal number 7 died of tuberculosis 
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jANi-AR-i 2 — The New York Academy of 
Medicine Annual Meetwrj Executi\e 
session — a] Reading of the Alinutes, b] 
Presentation of certificates of Fellow- 
ship ^Presentation of annual reports 
(b\ title onh), Ihe toiincil, the trus- 
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A.cadenn of Medicine^” Malcolm Good- 
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nua, osteomyelibs of ilium, suppuratnc 
pericarditis Recoien, A J Abeloff 
Discussion, Frank L Melenej’, c] Ostco- 
niielitis of femur, humerus and ihiini, 
retroperitoneal abscess Recoieri, 
Frank B Bern VPapers of the cien- 
ing, a] The use of sulfanilamide locally 
m peritoneal infecbons, James E 
Thompson, Discussion, R S Mueller 
(by in\ Ration), b] Modern treatment 
of war wounds, Charles Bo\e (b\ inci- 
tation) , Discussion, Tohn A McCrcerc 
A General discussion 

JvNUAni 7 — Dermatolooy and Syphtloloqy 
Presentation of cases — a] A anderbilt 
Clinic, b] Alistellnneous cases VDiscus- 
sion of cases HExecutnc session 

lAxuvax 7 — Combined Meeting The New 
York Neurological Society and the 
Section of Neurology and Psychiatrii 
Reading of the minutes V Papers of 
the eiening — a] Neuropsychiatric dis- 
turbances in Addison's disease, George 
L Engel (bj invitation), Sidnei G 
Margolme (by invitation). Discussion, 
Israel Wechsler, Norman Jolliffe (b\ in- 

Mtation), b] The narcoleptic-cataleptic 

sjmdromc. An excessne and dissoci- 
ated reaction of the sleeii-regulaton 
meclianism, and its accompanying men- 
tal states, Samuel Brock, Benjamin 
AViesel (by invitation) , c] Oliver A\ en- 
dell Holmes— A Precursor of Freud, C 
P Obemdorf, Discussion, Traci T Put- 
nam, Tohn Alfred Parsons Alillett (hr 
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inMtntion), Foster Kenncd% *'Genenl 
discussion •' Executi% e session 

lAMJAR-i S— Combined Meetinq Section of 
Iluiloncal and Cultural Medicine and 
(hr Kero York Phi/sicol Therapy Soci- 
ety L\ecuti\e session — n] Reading of 
the minutes, b] Appointment of nomi 
noting committee. ^Papers of tlie even- 
ing — nj August Kekulc, first of tlie 
modern clicmisLs, Herman Goodman 
Discussion, Victor Robinson (bj invita 
tion), Clicster M\ers, b] Celebrated 
figures m elcctrothcrapj, Richard Ko 
\ncs. Discussion, Jladge C I McGinn 
ness, lago Galdston 

lAsn\Ri <)-—J‘eduitricf Reading of tlie 
minutes ^Papers of tlie evening — a] 
Deafness m little cliddren Earh dctec 
tion, management and treatment Dem 
onstralion bj cliildren of the New "iork 
league for the Hard of Hearing, Fd- 
mund Prince Fowler, Discussion, J Tnj- 
lor Howell, b] Virus diseases of tin 
c\c in infnnc\, Gordon M Ilniee Dis 
russion, M Sanders (b\ inMtation) 
c| Newer conceptions of ophthalmia 
neonatorum, J Vincent Flack (In inxi 
tation) , Discussion FIcnnor I \dler 
(In insifalion) 

1J5 — Oetiilo - Urinori/ Sutiktii 
Reading of the niinutcs *' Papers of 
the c\cning Coinnirmoratinq the T'cen- 
tirth Annivcreary of the Department of 
IJrotoqq (Jamet Ihichannn ISradn Foiin 
datum) of the A etc York llorpital i] 
I he adequate Ircatincnt of prostatn 
disease with special rcfcrincc to path 
oIng\, Ro\ 1? Hcnlinc b] Management 
of enreinonm of renal pels is with rciKirt 
of an inten sling c ise, Thomas I Kir 
win e] 1 he role of the Rrads Founila- 
tion in urologa at tlic New T ork Hos 
pital Osw dd 9 I.OW slc\ il] Rcminis 
1 ema-s of ( arh expenenecs in undo,.' 
in New ^ ork Cit', Cohn I Recc •'(irii 
rr il diseiission *’1 xeeutne se-s)on 

Iasi Mia IS < llnl iriiinuilnrin Iteadin. of 
the iiMimtes ‘■presentation of rnrs 


a] Pncuinoeoeciis T'-pe HI — mastoiditis 
and meningitis, operation, recowerv, \1- 
vin M Street (In in'itation) , b] Fron- 
tal sinusitis, ostcom'ehtis and mcnin- 
ginitis, operation, recoaery, J S'eift 
Hnnlea , c] Meningitis, labjTintliitis, 
operation, rcco'erj, Jackson A Se- 
ward, d] 1 Total lar' ngcctomv, 2 hor- 
cign bod' in maxillary smus, Eugene 
Mo'le, ej Specimen of healed petrositis, 
I TVinston Fowlkes TPaper of the 
c'ening', Cancer of tlie paranasal sin- 
uses, William L M itson. Discussion, 
Douglas Quick *■ Gejieral discussion 

Iashah' 20 — Ophthalmology Exhibits 7 00 
to 8.30 o’clock (b' in'itation), a] \ dc- 
'icc for doing light threshold studies, 
Jacob B Feldman, Philadelphia b] V 
demonstration of some effects of ani- 
seikonia, Hermann M Burian, Hanoi er, 
New Hampshire, c] The central 'isiial 
field (anposcotometr' ), John M Finns, 
George Graham, Charles Rosenthal dj 
Comparati'c micranatomj of tlie anter- 
ior chamber angle in mammalia, ^Ian- 
iinl L ribe 1 ronroso c) Demonstration 
of eontaet glass tcrhniquc ‘’Reading of 
the iiiiniiUs *■ P ipcrs of the ciening 
Clinical Eialualion of Recent Adiances 
in Examination and hiinctional Testing 
of the Ties — i] Orthoptics, Mamard C 
Wheeler, b] Gonioscopi, John M 
McLean Baltimore (b\ mutation) 
Discussion, Manuel Lrilic Tronenso (hi 
iniitaton) c] Aniseikonia, Hermann ''1 
Burian, Hnnoicr, Kei Hampshire (hi 
in'itation), d] light threshold studic- 
Tacob B Feldman Philadclpliia (In in- 
iitatinn) e] \nginseotomctr', John ^I 
F ' ans (In ini it itmn) 

I'si Ml 21 U' lu-iit' Peiding of flu 
imnules '' Papi rs of the cirainc— a| 
\' itamiiiinis from the ]>oint of iica i ‘ 
internal luedidne llimiias T 'laiin- 
li] \' itaiiiinnsis from lla- [>omt of k 
of nciirolnci and psichiitri No—r"' i 
lolliffc D sru ir William C 
T I'l'Ii (iilbtr! D dlilo'f ‘"Gc''r'ai in 
111 sinu ' I M ll'i 
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Jaxtjak-v- — Orthopedic Surgery There was 
no meeting of the Section of Ortliopechc 
Surger\ m Januar\ because of tlie an- 
nual meeting of the American Academ}’ 
of Orthopasdic Surgeons m Neu Or- 
leans, Januarj 12-16 

Javuar^ 28 — Obstetrics and Gynecology 
Reading of the minutes U Papers of the 
eiening (Program by Sloan Hospital 
for Women) “Difficult Labors” — a] In- 
troduction, B P "Watson, b] Prognosis 
of labor in the prenatal patient, J W 
Draper (by imitation), c] Problems of 
first stage, W E Calduell, dj Difficul- 
ties due to occiput-posterior position, 
D A D’Esopo (by inMtation) , e] The 
android pelvis as a cause of difficulty, 
H C Moloy (by mvitahon) , f] The 
lessons mfant autopsies teach us regard- 
ing breech debvery, J C Boyd (b\ m- 
Mtation) , g] Trial labor — what is it’ 
B P Watson 


AFFILIATED SOCIETIES 

Jaxuaut 20 — Hero York Roenfaen Society 
in affiliation rcith The Hero York Acad- 
emy of Medicine STOiposium on Radi- 
tion m Operable Breast Cancer, Doug- 
las Qmck U Discussion, Edith Qumib\ 
(by mvitabon), Frank E Adair, Wil- 
bam Hams, Alfred F Hocker (bv in- 
Mtabon), Milton Friedman tE\ecuti\e 
session 

1 vNUAsy 23 — New York Patholoqicul Soci- 
ety in affiliation roith The Nero York 
Academy of Medicine Papers of the 
e\emng — a] The morphogenesis and sig- 
nificance of “intercapillar\ glomerulo- 
sclerosis” (16 rmnutes), Arthur C /Vilen 
(by invitation). Mount Sinai Hospital, 
bj ^Morphological anal\ sis of tuberculous 
lesions in adults (40 rmnutes), Komel 
Terplan (br mvitabon), Buffalo Gen- 
eral Hospital, discussion was opened b\ 
J Bums Amberson and Eugene L 
Opie. ^ Executive session 



Begg, CoEix LrivE 118 East 64 Street, New 
York Cit\ , born in Glasgow, Scotland, De- 
cember 9, 1873, died m New York City, 
Januarr 15, 1941, receired tiie degree of 
A B from Queen’s Unir ersitv, Canada, in 
1895 and graduated in medicine from the 
Umversitr of Toronto in 1899, elected a 
Fellow of the Academy Maj 24, 1906 
Dr Begg served as professor of urology 
at the New York Post-Graduate School of 
Medicme and Hospital and was consulbng 
urologist to the New York Skin and Cancer 
Hospital, surgeon to the New York Hospital 
Out-Patient Department, and a member of 
the staff of the Department of Urolog\, the 


James B Bradj Foundnbon at that lios- 
pital 

Dr Begg was a diplomate of the American 
Board of Urology and one of its founders, 
a Fellov of the American Jledical Associa- 
tion, a member of the American Neisserian 
Medical Socieb and the Counb and State 
Medical Societies 

Davis, Achili-es Edwahd 40 East 61 Street, 
New York City, born in Harrodsburg, Ken- 
tucky, February 18, 1866, died m Scarsdale, 
New York, January 17, 1941, received the 
degree of BjL m 1886 and MA in 1889 
from the Central University of Kentuckj, 
graduated in mediane from the University 
of Louisville in 1889, elected a Fellow of the 
Academy February 2, 1899 

Dr Davis was consultant on diseases of 
the eje to the New York Post-Graduate 
iMedical School and Hospital, and consulUng 
ophthalmic surgeon to the Manhattan State 
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Hospital at Central Islip, Long Island, since 
1889, the United Hospital at Port Chester, 
New York, since 1911, and the Ossining 
Hospital at Ossining, New York, since 1913 
He -was a Fellow of the American College of 
Surgeons, the American Medical Associa- 
tion, and a member of the Pacific Coast 
Oto Ophthalmological Society, the American 
Academj of Ophthalmology and Oto 
larjTigology, the American Ophthalmological 
SocieU, the Association for Research in 
Ophthalmology, Inc , and the Counti and 
State Medical Societies 

Especially known for his work in cataract 
cases. Dr Davis wrote many papers on that 
and allied subjects Among his publicabons 
were “The Refraction of the Eie,” 1900, 
"Handbook of the Anatomi and the Dis- 
eases of the E\e and Ear,” (in collabora- 
tion) 1904-, “E\e, Ear, Nose and Throat 
Nursing,” (in collaboration) 1905, and 
“Medical Treatment of Cataract,” 1937 He 
also wrote the section on refraction in the 
“American Enciclopedia of Ophthalmologi,” 
1919 

Dr Dasis was a member of the Officers’ 
llcscne Corps and sened ns Captain in the 
Lnitcd States Arm\ Medical Corps during 
tlic A\ orld War 

I STM, M iiiiAM I AWnrNci, Sn ncthlelieiii, 
I’cniisN llama, born in 13row nsi die, Icnnis- 
scc, Noicinlicr 28, 1855, died in Bethlehem, 
Pciinsili ania, October 20, 1940, graduated 
in mcillcine from tlie Lniicrsiti of ^ irginin 
in 1877 and from Lniicrsiti Medical Col 
lege of New 1 ork in 1878 received the lion- 
orari degree of M A from Bethel College, 
Kcntiiiki, in 1893, elected a Pcllow of tlie 
Acadtini DLCcinlicr 0, 1900 

Dr Estes was emeritus surgcon-in eliicf 
of tile St I like’s Hospital, Bcthlclicin lei- 
tiirer on pliisiologi and higiene at the 
1 ehigli I nnersiti, 1883-1923 and cliief sur- 
Hon to fill I eliigli ^ nllei Railroad, 1888 
1901 lie was a Fellow of the Intern itional 
Surgical Vssociation, the \mcriran Siirpcal 
\ssocliition the \mcrican Collegi. of Siir- 
pains an \s'.r>ciatc Fellow of the College of 
I’hisirians an llonorari ^Iember of the 
\ssociafion of Industrial Surgeons of \iner- 
ica a member of the I’cnnsi 1\ ania State 
Medhal 8,Hirt\ and tiie \merican Mediial 
\'<r>i iation 


Neat, PHixEsrov Hawki>s 145 East 74th 
Street New York Citv, bom in South Bos- 
ton, A irgmia, October 21, 1896, died m New 
Tork Cit\, Januara 21, 1941, graduated in 
medicine from the Medical College of Vir- 
ginia in 1923, elected a Fellow of the Acad- 
emv Aprd 5, 1934 

Dr Neal was assistant surgeon to the 
New York Eae and Ear Infirmarv He was 
a Fellow of the American College of Sur- 
geons and the American Medical Assoaa- 
tion, a diplomate of the Amencan Board of 
Otolarmgologa, and a member of the Amer- 
ican Academa of Ophthalmologa and Oto- 
lariTigologv, and the State and Count! 
Medical Societies 

PuTTi, \ iTToaro Bologna, Itali , bom in 
Bologna, March 1, 1880, died in Rome, 
Noiember I, 1940, graduated in medicine 
from the Lniversiti of Bologna, JuU 1, 
1903, elected an Honorarv Fellow of the 
\cndemj No\ ember 18, 1926 

Dr Putti was professor of orthopedic 
surgerv and dean of tlie School of Mediane 
at tlie Lmiersiti of Bologna, and director 
of tlie Ruroli Orthopedic Institute of 
Bologna He was noted for his studies on 
tuberculosis of tlie bones and was the 
nutlior of numerous books on orthopedics 

ItonLKTsoN, \ icTOR \HTiirR 51 Eighth Av- 
enue, Brooklm, N A bom in Brooklm, 
\pril 19, 1661 died in Brooklvn, December 
22, 1939, grodunted in meilicine from the 
College of Plnsiclans and Surgeons Colum- 
bia Lni'erslt!, in 1883, elected a Fellow of 
the Acadcmi AInrcli 1, 1923 

Dr Robertson was consulting surgeon to 
the Conci Island Hospital, a member of 
the Count! and State Meilical Societies a 
Fellow of the American Medical Associa- 
tion and a Fellow of tlie American College 
of Surgeons 

ScifiiJirn Pml FmoiNivn It/) Fast 4-8 
Street New A ork Cit! Iwim in \ lenna 
Austria Febniar! 15 18s ibctl in New 

A ork Cit! Deeeml>er 8 19(0 graduateil n 
ineilicine from the I nuersit! of A lenna n 
1909 elected a Felln v of the Aeaiie*n! 
Noieinber 5 193] 

Dr Sebilder wav a -ivt in* p m h a'ris* at 
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OLIVER AVENDELL HOLMES 
A PRECURSOR OF FREUD^ 

C P O^ER\Don^ 



^LI\ER MENDELL HOLMtS \\ aS OflC of thc fa\ Ofcd fcw \\ ho 
arc born into a setting of nn\imum pn\ ilcgc and oppor- 
tunity On both sides Ins parents were connected with 
the most influential families of that select group of 
jS Cambridge and Boston to w hich he later ga\ e the name 
of Brahmins His education was carefuIK guided into the best channels 
from the time he entered elementarv school until he had completed the 
envied postgraduation medical snidies in I urope under the f unous mas- 
ters of Pans Holmes was one of the fortunate few who are capable of 
making the most of thc rare idaantagcs offered to them 

In 1871 Holmes, just turning si\r\ had reached a position of dis- 
tinction nc\cr attuned b\ an\ other American ph\sician or perhaps 
b\ an\ physicnn In erudite Cambridge rcgirdcd as thc fountainhead 
of American literature and learning he Ind become an arbiter whose 
w ord of praise sometimes decided thc dcstinv of a oims: authors w ho 
flocked to this sc It of culture In this htcrara center thc ‘ Lauehimi 
Doctor,’ is Holmes was called hid bceomc something more than an 
arbiter— 1 libcril ocncrous ind bcloaed uitocrat 
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At this tune Holmes also was rounding out a distinguished career 
as a physician which had included a long sennce as dean of the faculty 
of medicine at Han'-ard His lectures had become renowned because of 
his learning, wit, wisdom and progressiveness Much earlier, in 1843, 
his fame was already secure Almost at the outset of his career he made 
a contribution to science which would have assured him a permanent 
place among the pioneers of medicine had his life-work ended then, 
namely, his essay “On the Contagiousness of Puerperal Fever 

The demonstration of the contagious nature of puerperal fever is 
shared by Holmes and Semmelweis of Austria The latter has been 
hailed throughout Europe for this revolutionary discovery, although he 
published his observations four years after Holmes Holmes was com- 
pelled to face strong opposiaon to the new theory from reactionary 
New England colleagues but did not have to meet the bitter antagonism 
and suffering which Semmelweis endured in Vienna Persecution lent 
to Semmelweis “the aura of a martyr ” On the other hand, m the career 
of Holmes, the obsen^ations concernmg puerperal fever assumed the 
place of an episode m a succession of significant activmes The simple 
normalcy of the genius of Holmes needed no martyrdom or eccentricity 
for its emphasis and he affected none 

AVith the theory of puerperal fever established, Holmes threw him- 
self into the investigation and examination of the great mass of knowl- 
edge which physics and chermstry were beginning to deliver into the 
hand of medicine To much of this he added clarifying comment, ori- 
ginal amplification and the weight of his authority, as in the founding 
of the Hansard Dental School It is rarely recalled that, writing to 
William T G Morton on November 21, 1846 concerning the intro- 
duction of sulphurous ether, under the name of Letheon, to produce 
temporary loss of consciousness, he says, “All I will do is to give you a 
hmt or nvo as to names— or the name to be applied— anesthesia Here, 
as was so often the case with Holmes’ apt and pithy expression, the 
name anesthesia attained universal adoption 

The period in which Holmes (1809-1894) lived and worked saw 
tremendous cfiange in medical theories and attitudes Science was zig- 
zagging forwa^ But it was also a period when an opposite tendency 
pen aded New Imgland thought, not sporadically but as a general and 
sustained movem^t The self-frustration and rigid repression long cn 
forced by CalvinAically inclined clergy no longer found a compcn- 
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sazory outlet jn the physical struggle for the conquest of resisti\ e Xeu 
England fields and mountainside As an escape from emononal suppres- 
sion many an individual and thwarted group in isolated Xlew England 
villages were turning to mysticism, a serene substitute for an earlier 
hystencal reaction, “witchcraft,” which had a centurj* previously sv ept 
the countryside 

The semi-scientific discoveries of Alesmer had reached the American 
shore and were beginmng to be incorporated with mystical ruminations 
m ingemous ways Thus, this era of scientific adiance supported odd 
cults, most of which in one way or another weakened the severe ec- 
clesiastical structure and attempted to cure some of the conversion 
symptoms for which social and incidental repression could be held 
responsible Phineas Quimby in bleak Maine and the mystics, Andrew 
Jackson Davis and Thomas Lake Harris, combining the power of sug- 
gestion with the faith of prayer, performed startling cures in New 
England and New York At this time, too, Mary Baker Eddy boasted 
that her poems were printed “side by side with those of MTimer, 
Holmes and Phoebe Carey and are presen ed in the files of the L\ nn 
(A'lassachusetts) papers She later succeeded in shrew dly merging con- 
flicung tendencies in an illusive paradox under the s^ stem she called 
Christian Science 

Holmes, for all his preferential social background and academic 
training, could not escape during childhood in his home and in his 
subsequent contacts the impact of repressn c cn\ ironmental influences 
Holmes’ father w as a Cah mist minister, paradoxically, from all account 
a rather genial Cah mist, but he firmh belic\ cd m predestination and 
preordination Holmes attempted to escape from these concepts into 
science and scholarship, but thc^ also created m him a bitter antipathy 
and lifelong rebellion against the crippling effects of damnanon theologv 
The dri\ e to countcr.ict and correct such an irremediable philosopln 
appears time and ag.im m liis cssa\ s and m his three no\ cIs w Inch a 
critic much to Holmes’ anno^ ance, scoffingh cillcd “medicated noecls ” 

Holmes w IS first hst and force cr the pin sician with his thinking 
dominated b\ his medical trunmg and his daih experiences He was 
also 1 theolosiicil reformer a philosopher and as we shall see accord- 
ing to our present concept of this specialu i ps\chiunsr In this field 
Ins theories md approieh arc those ot ps\ chomih sis md antedated 
rrcud m innn striking and imponint particuhrs 
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Freud is reported to have rephed to a Prussian official, who greeted 
him as the discoverer of the unconscious, with the words “The poets 
and philosophers before me have discovered the unconscious, I have 
discovered the scientific method with which the unconscious can be 
studied 

Holmes cannot be regarded as an mspired poet His poetry seems 
to have followed a convennonal manner of expression, then popular 
It IS the philosophic quahty of Holmes’ mind which led him to the 
discovery of many postulates which Freud, nearly a quarter of a centur)'- 
later, offered to a ndiculmg academic group m Vienna m the very 
university ivhere Semmelweis met similar discouragmg rebuff Holmes’ 
precocious psychological pronouncements and likewise his unremitting 
fight for liberahty and generosity m the estimation of mental aberration 
encountered relaavely mild opposition m a milieu where the abohaomsts 
had so long been batthng for the physical freedom of all men It is 
likely that mto then zeal for the hberation of the negro, the abohtion- 
ists may have displaced and vicariously mvested much of the energy 
unconsciously aimed at self-liberation from their ovm capmnnes Less 
personal sacrifice was required to fight for the freedom of the distant 
blacks than to attempt to disturb their own immediate imprisoned selves 

The year 1871 has been menooned because it vas the one in which 
Holmes delivered before the Phi Beta Kappa Society of Hansard an 
address entitled, “Mechanism m Thought and Morals ” It was carefully 
revised, expanded and annotated before it was printed m “Pages from 
an Old V olume of Life So far as I can determine it has lam there 
unnoticed I find no reference to it in accounts of Holmes’ contribuaons 
to medicme However, Van IVyck Brooks in “The Flowermg of New 
England, 1815-1865,”° an absorbmg study of that brilliant penod of 
Amencan cultural development, states that the essay of Holmes “was 
a brilhant anticipation of Dr Freud ” He also writes, “Dr Holmes, 
perhaps umvittingly, had played mto the hands of Dr Dan^un He had 
played into the hands of Dr Freud, and he had played mto the hands of 
another doctor of whom he had never heard. Dr Marx ” 

The cornerstone of Freud’s theoty is the importance and the in- 
fluence of unconscious mentation and of repression, a force, as we have 
seen, not entirely unknoAvn m New England Freud has insisted upon 
the distinction betiveen unconscious and subconscious to the extent 
that it appeared as though the term unconscious were originated 
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him * In most of the wntings of predecessors and contemporanes the 
term subconscious had been regularly used to indicate mental operations 
which occurred below the le\el of consciousness Other important pil- 
lars in the structure of ps)'’choanalysis are the free association of ideas, 
the role of the censor, emphasis on the content of dream life and its 
import as a revelation of unconscious mentation, and in the first work 
of Breuer and Freud,® the e\istencc of se\ eral personalities in the same 
individual 

Upon all these questions Holmes has much to say in the “Mechanism 
of Thought and Morals,” and says it clearly, forcefully and unequn- 
ocally The object of his thesis is never in doubt, namely, that such a 
tiling as absolute freedom of the wull cannot evist because of unconscious 
processes w'hich arc continually affecting the individual’s conscious ac- 
tivity ere it for this reason alone Holmes affirms w e must regard 
many deviations in conduct wuth chanty and understanding I quote 
“Do w'c ever think without know'mg that w'e are thinking' The question 
may be disguised so as to look a little less paradovical Arc there anv 
mental processes of wffiich w^c are unconscious at the time, but which 
we recognize as having taken place by finding certain results in our 
minds'”- 

It IS worth w'hile to note that Holmes, w'lthout accenting it, uses 
the w'ord unconscious in the sense w hich man> ps\ choanalysts, includ- 
ing myself, thought had been originated by Freud That the concept 
of the unconscious is not accidental may be pro\ en by an additional 
citation from Holmes “Unconscious actn ir\ is the rule w ith the actions 
most important to life The lout w ho lies stretched on the ta\ em-bcnch, 
wath just mental actn it\ enough to keep his pipe from going out, is the 
unconscious tenant of a laboraton where such combinations arc being 
constanth made as nc\ cr M ohlcr or Bcrthclot could put together, 
w here such fabrics arc w o\ cn, such problems of mechanism soh cd such 
a commerce carried on with the elements and forces of the outer uni- 
verse that the industries of all the factories arc mere indolence and 
aw kw ardness and unproducn\ cncss compared to the miraculous acti- 
\irics of which his hz\ bulk is the unheeding centre 

Holmes not onh appreciated the constant and restless actn in of 
the unconscious but also tint from the unconscious come those urgent 
drives which thrust aside the more dchlierirc thoughts and plannin? 


those affect-laden urges that lend conviction and power to expressed 
thought For example “And so the orator I do not mean the poor 
slave of a manuscript, who takes his thought chilled from its mould, but 
the impassioned speaker who pours it forth as it flows coruscating from 
the furnace,— the orator only becomes our master at the moment when 
he himself is taken possession of, by a sudden rush of fresh inspiration 
Hom^ well we know the flash of the eye, the thrill of the voice, which are 
the signature and symbol of nascent thought,— thought just emerging 
mto consciousness, m which condition, as is the case with the chemist’s 
elements, it has a coiubimng force at other times wholly unknonn'”^ 

The mechamsm of the association of ideas, a postulate of psychoana- 
lysis and the one upon which therapeutic psychoanalysis is fundamen- 
tally based, did not escape Holmes In this connection I shall quote 
paragraphs scattered throughout the Phi Beta Kappa essay but here 
gathered into a sequence to give emphasis to the understanding which 
Holmes possessed of the mechamsm, of thought-operation and thought- 
flow ° 

“We wish to remember something in the course of conversation No 
effort of the will can reach it, but we say, ‘Wait a minute, and it will 
come to me’, and go on talkmg Presently, perhaps some mmutes later, 
the idea we are m search of comes all at once into the mind, delivered 
like a prepaid bundle, laid at the door of consciousness like a foundling 
m a basket How it came there we know not The mmd must have been 
at work groping and feeling for it in the dark, it cannot have come of 
Itself Yet, all the uTile, our consciousness, so far as we are conscious of 
our consciousness, was busy ^vlth other thoughts ” 

This idea of unconscious associative thought-functioning is expressed 
more concisely as follows “The more we examme the mechanism of 
thought, th^ more we shall see tliat the automatic, unconscious action 
of the mindNenters largely mto all its processes Our definite ideas are 
stepping-stones, how we get from one to the other, we do not know, 
something carries us, we do not take the step ” 

But quite in harmony unth his philosophy of insisting that society 
take mto account unconscious factors m evaluatmg human conduct and 
at the same time holding that this does not exempt the individual from 
definite, undemable responsibility for his acts, he adds The flow of 
thought is, hke breathing, essentially mechanical and necessary, but in 
cidentally capable of b^mg modified to a greater or less extent by con 
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scious effort Our natural insuncts and tastes have a basis m hich can no 
more be reached by the will than the sense of light and darkness, or that 
of heat and cold ” 

To show the scope with which Holmes has co\ ered ps\ choanalytic 
mechanisms we find the follo^\lng excerpts in regard to dreams— the 
first hints at wish-fulfillment “W e not rarely find our pcrsonaht)'' 
doubled m our dreams, and do battle with ourselves, unconscious that 
we are our own antagonists Dr Johnson dreamed that he had a contest 
of wit with an opponent, and got the \\ orst of it of course, he furnished 
the wit for both Tartini heard the Devd play a Monderful sonata, and 
set It do\vn on awaking ho was the Devil but Tamm himself' I re- 
member, in my youth, reading \erses in a dream, written as I thought, 
by a rnal fledgling of the Muse They w'cre so far beyond mv powers, 
that I despaired of equalling them, vet 1 must ha\ e made them uncon- 
sciously as I read them ” 

In a second comment on dreams Holmes indicated that in dreim-life 
problems arc solved and that w c ma\ unconsciously act in obedience to 
these solutions in w^aking life— a theor) ad\anced by one of the early 
analysts, Alphonse Alaedcr “The cases are numerous w here questions 
have been answ'crcd, or problems soh cd, in dreams, or during uncon- 
scious sleep Tw'o of our most distinguished professors in this institution 
have had such an experience, as thc\ tell me, and one of them has often 
assured me that he never dreams Somnambulism and double-conscious- 
ness offer another senes of illustrations ” 

Holmes also goes thoroughh into the question of the quantirv and 
qualm of thought-flow^— of the ‘internal mo\cment” of which we are 
wTolh unconscious “w hen one idea bnngs up another, of the in- 
destructibility of memories and affects of unconscious factors in pi igi- 
arism of the function of censorship of co-conscious mentation and 
double consciousness, the duiht\ of our personalities of the differences 
in the tape of thounht in miles and fcnnles and of the effects ot sexinl 
frustntion in producinir phxsical s\ mptoins and chancter traits 

All of these concepts are stitcd in Mcchmism of Thought and 
iMorils ind constitute a scientific formulation and rccipitulation of 
thouchrs which Holmes hid confinned during his long career as a prac- 
ticing and consultinc ph\ sician As mentioned Holmes is the author of 
three noxcls the first of which Flsic A enner— A Ronnnee of Destine 
appeired in iS^q It w is feillowcd m b\ i somewhat similar noeel 
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“The Guardian Angel,” and in 1884-5 by “A Mortal Antipathy” Al- 
though “Elsie V” enner” enjoyed something of a popular success, hterary 
critics dealt none too kindly mth this or Holmes’ subsequent psycho- 
logical works of ficnon U'hich were “tainted with the physiological ” 
Surely Holmes, far more sensitive concerning his hterary reputation than 
about his chmcal abihty, would have been disappomted and incensed 
oi^er having these studies of abnormal characters regarded as case his- 
tones In the hght of the development of modem psychiatr)* they remain 
as testimony to his medical acmty, his msdom and ps)mhiatnc under- 
standmg 

In “Elsie Venner” the theme concerns the effect of pre-natal influ- 
ence upon the abnormal character development of the heroine The 
circumstance that the mother wzs bitten by a snake durmg pregnancy is 
held responsible for the reptihan insnncts which Elsie Venner mam- 
fested This mteresting theme is still discussed and has points in common 
WTth a cert ain psychoanaljuic theor}^ which emphasizes the trauma of 
birth as the cause for the development of neuroses The wTole subject of 
pre-natal influence m relaaon to anxiety has recently been reexamined 
in the hght of obsen’^aaons made durmg the psychoanalyses of pauents 

The second novel, “The Guardian Angel, is a study of hereditarv^ 
influences on the mmd of one mdividual and postulates that inherited 
personalities may enjoy “a kmd of secondary'' or an imperfect yet semi- 
conscious Iife”-a “co-tenancy” m one body Holmes maintains that 
“this body m wTich ive journey across the isthmus between the oceans 

IS not a private carriage but an omnibus ’ 

In Myrtle Hazard, of “The Guardian Angel,” the traits and experi- 
ences of her antecedents reappear m her and produce strange and unac- 
countable actions (hystena) seemmgly belongmg to the personaliues 
of sei eral ancestors A similar concept has received wade attenaon under 
the term “collective unconscious” of Carl Jung, at one ome close y 
affiliated w ith Freud Jung ivould mclude as mherited m the unconscious 
not only the experiences of our immediate ancestors but of the race 

The final novel, “A Mortal Antipathy,” is essenaally the study of a 
compulsion neurosis by a fine ps)mhiatrist V'ritten during the 
ness of Holmes’ old age it is a final and unsparmg thrust at meddimg 
by the clergy in\situations wEere emononal disturbance is t reatening 
the very existenck of the patient The preface, as the prefaces of the 
tw o previous novel defends the validity of the theme of thestotyfroma 
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medical standpomt In it Holmes approaches more significantly the psy- 
choanalytic position of Freud— namely, that an mfanale shock or trauma 
may cause a conditioning in a person w hicli he net cr outgrow s 

In this story Holmes realized that he w as presenting a hazardous ex- 
periment and that the theory with tvhich he accounted for the mortal 
annpathy for ivomen of his mam character, an otherw ise normal young 
man, could hardly be rendered plausible In the preface to the book he 
refers to the case of a “middle-aged man \\ ho could newer pass a tall 
haU clock without an indefinable terror hile an infant in arms the 
heavy weight of one of these tall clocks had fallen wuth a loud crash and 
produced an impression tvhich he had ne\ er got o\ cr ” 

An atmospheric impression of this kind associated itself with a ter- 
rible shock expenenced by the infant who is the subject studied m “A 
Mortal Antipathy ” This idea is far too fantastic for Holmes’ recognized 
biographer, John T Morse, Jr, w'ho in 1896 writes, “From ‘Elsie Ven- 
ner’ wuth her mystenously envenomed nature to that absurd young man, 
Maurice Kirkwood, wTo could not bear the sight of a young girl be- 
cause his pretrv’’ cousin had caused him to fall from a balcony in his 
boyhood, the dowmw ard step w as indeed a long one ” Holmes states that 
such impressions could not be outgrow n, but might possibly be broken 
up by some sudden change m the nen ous s\ stem affected by a cause 
as potent as the one w Inch had produced the disordered condition— a 
theory being actiycly revi\ ed today in shock therapy in its aarious 
fonns 

There cannot be the slightest doubt that Holmes himself is the doc- 
tor in each of the three stories of mental aberration— tedious reading as 
works of fiction The repressne \cw 1 nghnd atmosphere produced 
siiiiihr strange physiological iinnifcsntioiis obsened b\ Holmes at the 
bedside This repressne culniril ittirudc lingered on after his death 
Bur the scientific spirit ilso continued to grow grcitcr and stronger in 
Cunbndgc 

Holmes’ idc IS I ly in ibc\ incc in \cw 1 nghnd for tw cnr\ -/h c \ eirs 
after his death The link which Holmes established between Cinibndge 
and \henni in 1840 appeircd agiin in 1909 \ scholarK and distin- 

guished professor of neurologa at Hinird limes Jackson Putnam 
(1846-1918), w hose time of medic il actn irv oaerlappcd that of I lolmec, 
bee ime coin meed tint the theories of 1 snll unaceliimed \*icnncse in- 
aestigitor were worths ot thoughtful exmiimtinn And so Sigmund 
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Freud came to Ne\t England at Putnam’s instigauon and at the invita- 
tion of Stanley Hall 

Freud’s lectures delivered at Clark Universit}'- have become classics 
for students of psychoanalysis, but I think that Freud himself could not 
have conveyed the essence of his theory better and more convmcmgly to 
the distinguished, yet skeptical and cntical audience he faced than these 
words “There are thoughts that never emerge mto consciousness,,\vh]ch 
yet make their influence felt among the perceptible mental currents, 
jUst as the unseen planets sway the movements of those ivhich are 
watched and mapped by the astronomer Old prejudices, that are 
ashamed to confess themselves, nudge our talking thought to utter their 
magisterial veto In hours of languor, as Mr Lecky has remarked, the 
beliefs and fancies of obsolete conditions are apt to take advantage of us 
We know very little of the contents of our minds until some sudden jar 
brings them to light, as an earthquake that shakes down a miser’s house 
brings out the old stockings full of gold, and all the hoards that have hid 
away in holes and crannies ” As you may surmise this was written by 
Holmes 

One M'-onders Avhy Holmes’ ideas did not receive greater attention 
when they were written It is probably because society at large was far 
less prepared to entertain them in 1870 than it was to accept Freud re- 
luctantly in 1900 But this does not explain why Holmes’ theories were 
not more criacally tested by two truly distinguished scientists of the 
Boston group ivho immediately folloAved him— Mhlliam James, the phil- 
osopher, and Morton Prince, the psychiatrist The fact is that psychiatry 
still remained in a somewhat sterile stage of description and classification 
The social significance of mental deviation, so stressed by Holmes, had 
not been grasped by science or society Neither, therefore, could give 
heed to dynamism of thought or appreciate its correlation to the masterly 
clinical descriptions of Holmes sketched in this presentation 


REFERENCES 


1 Holmes, O M Medical ei»tay‘> 18i2- 
IS82 Boston, Houghton, Mifflin &. Co , 
1892 

2 "W nrren, E Some account of the letheon 
Boston. Dutton &. WentMortli, 1847 

3 Dakin, E F Mrs Eddy Ne« York, 

Scribner, 1929, 58 

4 Lelirmnn, P R Freud’s contribution to 
science Hehrexc M J , 1940, 1 176 

5 Holmes, O W Payee from an old volume 


of life Boston, Hougliton, Mifflin Co, 
1892, Chnpt 8 

6 Brooks, Van y\ck The florvenno of 
Neic Enylaiid New Xork, Dutton, 1937, 
p 498 

7 Janies, W Varieties of reliqtous experi- 
ences New York,. Longmans, 1917 

8 Brener, J and Freud, S Studies in 
hysteria New "i ork, Nenous & Mental 
Disease Pul) Co , 1936, p 66 



:m A Y 1941 


3 3 7 


NEWER CONCEPTIONS OF POSTINFECTIOUS 
AND RELATED FORMS OF ENCEPHALITIS^ 
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The Meaxixg of “Excephalitis”, Clixical Varieties 



result of a prevalent convention of recent origin, and 
Ainth no sound basis in derivation, the term is confined 
by many pathologists to conditions characterized by m- 


to a certam chmeal entit)’’, there appears a tendency to consider that 


disease as mfecoous m origin 

There are, of course, infectious diseases of the central nenmus 
tem The most famihar t}^e is that represented by acute bram abscesses, 
granulomata, and syphilis of the bram The term “encephalitis” is seldom 
apphed to them, and I shall say httle more about them 

Other knovm diseases m which an mfecoous agent can be culn- 
vated from the bram are pohomyelios, tv'^phus fever, the St Louis, Ja- 
panese and equine epidemic encephalomyeliodes, encephalitozoon 
encephahos, and a few others Except for poliomyelitis, these condiflons 
are so rare m this commumt)'^ at present as to be curiosioes A pecuhar 
posioon is occupied by lethargic encephahos, there was an epidemic 
tu enty years ago It was generally considered to be an mfecoous dis- 
ease, but no proof of its mfecoous nature has ever been brought out 
Cases of lethargic encephalitis are nov extremely rare, if mdeed any 
authenoc ones occur, and the acute disease is no longer a pracocal prob- 
lem 


There is, however, one form of “encephalios (so-called), vhich is 
perhaps more common than pohomyelios v ith paralysis, often mis- 
diagnosed and usually misunderstood This is the so-called disseminated 
encephalomyehos,” neuropoc myelins, Schilder s disease, acute mulnple 
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Fig 5 — Pernnscular dem\elination Post%nccinal ence- 
phalitis “W eigert stain. Ion power 


sclerosis, or postmfectious encephalitis It is related to “acute transverse 
myelitis ” It is, I believe, a non-mfecnous disease ^ 

Pathology of the “Encephalomyelttides of the White Matter” 

Let us begin with the pathology of the condition In patients dymg 
dunng the acute stage, the brain is found to be somewhat edematous, 
but macroscopic changes are otherwise mconspicuous The sinuses are 
often thrombosed, the vessels throughout the bram congested (Fig i) 

Microscopically, there is widespread proliferation of ghal cells, es- 
pecially around engorged vessels (Fig 2) In some areas, there are col- 
lections of phagocytic cells, occasionally a few resembhng Ijmiphocytes, 
within the adventitia (Figs 3, 4) In small or large areas of the white 
matter, myehn is destroyed and undergomg phagocytosis, and a\is cr^'l- 
inders appear damaged Damage to cortical cells is vanable (Fig 5) 

Most of these specimens are from cases of post-measles and post- 
vaccmal “encephalitis,” since these nio varieties are better studied and 
more often recognized than others ' They are not the most common, 
however Exacdy the same structural changes are encountered more 
frequently after pyogenic infections, such as pneumonia, tonsillitis, si- 
nusitis, and the like ^ They may follow German measles, ■*> ^ chicken 
pox,'' unduhnt fc\ er,” inoculation for rabies,® bums,'* carbon monoxide 
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poisoning/” administranon of sulfanilamide, “ trauma, and other e\o- 
genous mjunes Perhaps the commonest of all are the spontaneous cases, 
coming on often out of a clear sk}'^ in previously healthy mdi\ iduals 

The clinical picture is extremely varied In severe cases, there are 
coma, conitilsions, memngism and often a picture suggesting tetanus 
Hemiplegia, hemiataxia, nystagmus, rnyehos, changes m the opnc nettles 
and other signs suggestmg mvolvement of the white matter may occur 
Mental and emouonal changes may be the presentmg s)TOptoms, and 
abnormahties in neurological exammation may be found unexpectedly 
The spmal fluid is seldom normal, and usually contams lo to 2,000 cells, 
an mcreased protein (up to 200), normal sugar, perhaps an alteration in 
the gold sol cun^e ® 

Not enough cases have been collected and published to permit us 
to sa}' v^hat the mortahty is, but it is high— 30 per cent m the posti^acci- 
nal cases m Bastiaanse’s series,^” 7 out of 3 1 cases in Adler’s mixed series ^ 
The remamder recover entirely or xnth residuals In an unknow pro- 
pomon of cases (15 per cent of Adler’s senes) relapses occur, and the 
disease becomes recognized as multiple sclerosis 

Distinction from Acute Toxic Encephxlitis 

Clearly to be differentiated from the group of proliferauve and de- 
generative encephahades just discussed, are the acute toxic encephahtides 
(according to Adler’s defimnon) frequently seen as complications of 
acute infectious diseases, especially pneumoma The toxic encephahtides 
may be recognized chmcally by the mdefimteness of the picture— coma, 
delmum, comnilsions, muscular tuTtchings— and the fact that the spinal 
flmd shows minor changes or none, aside from an occasional shght m- 
crease in cells In fatal cases, acute general cortical edema and sivellmg 
of nerve cells are found, but practically no focal injuries or collections 
of cells The patients who recover show no residuals 

Pathogenesis of “Encephalomx'Elitis”— Older Theories 

The conventional attitude tovards the postinfectious encephahtides 
and other disorders of Vhe same group, is that they are due to the pres- 
ence of a vmis m the brain This point of view (first apparently ex- 
pressed by Pette^'*) u as based on the presence of cellular proliferation and 
infiltration, and on the f^t that some cases follow virus diseases, such 
as vaccinia and measles Prompted by this assumption, material such as 
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spinal fluid and blood from hundreds of cases (mostly of multiple scle- 
rosis) has been cultured and injected into animals, tvithout a smgle sig- 
nificant result Fresh bram from early autopsies m acute cases has been 
moculated into the brams of monkeys without mfectmg them Bacterio- 
logical methods give us, then, completely negative evidence as to the 
infectious origm of the lesions 

A minority of authors, such as Hassin,^® speak of the histologic re- 
action of diffuse penvascular glial proliferation seen in this group of 
cases as “toxic ” There are two objecuons to this term One is that the 
typical reaction is found m certam cases of trauipatic injury to the bram, 
about injuries, and m arteriosclerotic foci, m which the term “toxic” 
must be given a peculiar meamng, if it is to apply at all The second 
objection is, that the term gives us no dynamic picture of the mecha- 
msm of the development of the lesions, which could possibly be trans- 
lated into a pohcy of treatment 

The Role of Vascular Occlusion 

It IS the purpose of this paper to present evidence for a third inter- 
pretation of the tissue changes found m the encephalomyehades mvolv- 
mg the white matter, namely, that the parenchymal reaction is one which 
characteristically follows closure of small blood vessels m the central 
nenmus system, and that the primary change is one in the clottmg 
mechanism of the blood 

There are a number of different pieces of evidence which support 
this view Typical “encephalomyehac” changes may be produced regu- 
larly in animals by mechamcally blocking venules^® (Fig 6), by mject- 
mg coagulants such as lung extract or bram extract mto the venous cir- 
culation^' (Fig 7), by poisomng with carbon monoxide, which produces 
venous thromboses m a mmonty of instances,^® or by administration of 
potassium cyamde, an asphyxial poison It may be found m human 
brains in which small vessels have become occluded by artenosclerosis, 
trauma, inflammatory thrombosis,^ or intimal prohferanon^^ (Fig 8) 

Turning agam to the patholog>'' of the condition, let me remind you 
that the congestion of the bram is descnbed as a feature of the pathology’- 
of the disease by pracucally ail observ^ers (Fig i ) In acute or progres- 
sive cases, thrombi have been described by the majority of pathologists 
who hat e made any statements about the contents of the \ essels In my 
own cases, thrombosis has mvanably been found m relation to the le- 
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Fig 6 


Fig T 



Fig S ^ ® 

Fig 6— Diffuse glinl prolifernl tion in the territor\ drained hi an e\penmentnlh oc- 
cluded lein (in a dog) Cresill Molet, lens enlargement 

Fig 7— ‘Encephalomielitis” all’oiit thrombosed ^elns, following intraienous injection 
of 1 coagulant (lung extract) ^Galloc^nmn stain, lens enlargemen 

Fig &— “Encephalomi elitic reaction” in traumatic brain purpura Cresil Molet stun, 
16 mm lens L 

Fig 9— 'llirombus in a small from a case of posts accmal “encephalitis Mnl- 

lorj s connectne tissue stain, low | power 
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sions/ and m all the cases m which such an examination could be made, 
m other organs as well (Figs 9, 10) 

Thrombosis of the dural sinuses is a common findmg, and on the 
other hand, parenchymal degeneraaon of this type is common, though 
seldom studied, m cases of smus thrombosis In the cases m which it has 
been possible to make a histologic study of the other organs, small 
thrombi are found m them also It is only in the brain, however, that 
such mmute clots are hkely to produce permanent damage 

In older wntmgs on the subject, it has been customary to attribute 
the thrombi found m lesions to the inflammatory^ phenomena about the 
vessels If this were the sequence of events, one would not expect the 
same parenchymal reaction to occur in relation to vascular occlusions of 
other types, for example, m the experiments which have been mentioned, 
in artenosclerotic foci, and m other organs of the body 

The Causes of Thrombosis 

If this mterpretation of the origin of the parenchymal lesions is cor- 
rect, the problem, is of course, shifted from the bram to the blood 
stream Empirically, the presence of disseminated small thrombi through- 
out the body in cases of acute terminal infection has been reported by 
many pathologists Presumably, sunilar thrombi occur m pauents wnth 
the same acute diseases who do not die If they occur m the bram, the 
lesions they produce must resemble those v e have just reviewed The 
strange thmg is not that such thrombi should form m the brain m oc- 
casional cases, but that they are so rare 

The problem has been brought a little nearer solution by the studies 
of Fmley,^" who has shown that the onset of posn^accinal “encephah- 
tis” occurs with great regulanty on the ele\ enth day of the disease— the 
ver}'- day when immunity is at its height, and re-vaccmauon becomes 
impossible In a small group of cases, the “encephahtis” appeared on the 
SLxth to eighth days In all of these, the encephahtis followed re-\ acci- 
naaon, m which the onset of immunity is accelerated In the post- 
measles encephahtides also, he found e\ idcnce that the onset coincided 
vath the development of immumty 

That the origin of “encephalomyelitis” is m some sense an allergic 
reaction is indicated also by tbe experimental production of a character- 
istic histologic picture by the subcutaneous mjection of tetanus toxin 
or of bram extract It seems not unreasonable to suppose that an m- 
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Fig 12 


Fig 13 


Fig 10 — Tlirombus in the liNcr from n cnse of “enceplnilitis,” following tonsilliti*: 
Hemato\^ lin-eosm, low power enlargement 

Fig 11 — “Encepllalom^ellbc reaction” in an acute extension of a chronic plaque of 
a case of multiplfe^clerosis Cres\l violet stain, lens enlargement 

Fig 12 — Thrombus iVi a i ein draining a fresh lesion, from a cnse of multiple sclerosis 
Masson stain, oil imnrersion 

Fig 13 — Obliterated ve^el in an old pernentriculnr plaque, from a cnse of multiple 
sclerosis ^Masson stain, oil immersion 
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stability of the clotting mechanism of the blood might be one aspect of 
allergy Tetanus to\m contams a hemolync substance, and the brain 
extract employed is an active coagulant 

It has been pointed out that similar parenchymal changes may occur 
as a result of poisonmg with carbon monoxide or nitrous oxide They 
are usually ascribed either to a “toxic” action of the gas on the tissues, 
or to the anoxemia produced There is reason for believing that neither 
explanation is adequate, and that m these condinons also, the degenera- 
tions occur in the areas of drainage of thrombosed venules Thromboses 
are common elsewhere in the body and asphyxia has been shown to 
favor intravascular coagulation 

Relation of “Encephalomx elitis” to Multiple Sclerosis 

Another aspect of the problem of “encephalomyelitis” is that relat- 
ing to the fate of the lesions Those which are sufficiently mtense end 
as actual cystic softemngs, such as are often seen m carbon monoxide 
poisomng The less intense ones, m which axis cylinders are not de- 
stroyed, become glial scars They are then mdisnnguishable from the 
plaques of multiple sclerosis, and irregular extensions and exacerbations 
of the acute stage may occur in them We may say, therefore, that 
certain types of “encephalomyelitis” represent the acute stage of a proc- 
ess, which we know m its chronic relapsing state as multiple sclerosis 
Acute prohferative lesions, thrombi, and occluded vessels are found 
in cases of mulnple sclerosis (Figs ii, 12, 13) As is well known, the 
exacerbaaons of muluple sclerosis, like the onset of “encephalomyelitis” 
may be precipitated by non-specific infections 

This fact in turn throws some light on the pathogenesis of “ence- 
phalomyelitis,” for recent studies have sho\m abnormalities in the clot- 
tmg mechanism,^'* in the proteins of the blood,-^ and the presence of an 
abnormal immune substance 

Therapeutic Conclusions 

The onset of disseminated thrombosis m ithin the central nenmus s)"s- 
tem is usually rapid, and there is at present no available method of pre- 
dicting Its occurrence In a small proportion of cases, the disease is pro- 
gressive Conceivably, its progress might be halted by administration of 
anticoagulants, such as hepann”' or cysteine Neither has been tned 
in encephalomyelitis, but the latter has been given in cases of mulaple 



sclerosis There is a held for further investigation here 

If the cerebral lesions are secondar)^ to a collecuon of pus, relief 
may follov drainage of it 

One thing seems clear that “antiseptic” treatment, unless directed 
at the underlymg disease, is enarely out of place There is reason for 
behevmg that treatment by sera, or indeed, intravenous medicaaon of 
any kmd, is contraindicated, as similar encephahodes have been pre- 
cipitated by administration of sera 

A systematic collection of well-studied cases would do much to 
clarify the situation 

Summary 

The terms “encephalitis” and “encephalomyelitis” have been used 
by neuropathologists to denote several groups of diseases characterized 
by mhltranons and ghal proliferauons Some of these diseases— the pyo- 
genic and granulomatous infections, and certam epidemic forms such as 
pohomyelitis—can be demonstrated to be infectious m origin In others, 
probably forming the largest group, the disease has never been trans- 
mitted to animals and cultures are uniformly sterile Typical examples 
are the posn^accinal and post-measles encephalomyehades Similar his- 
tologic pictures are seen in certam mstances of artenosclerosis, carbon 
monoxide poisoning, head mjury, etc , and most often of all, after the 
common respiratory infections or without obvious enolog)^ There are 
both pathologic and clmical transitions between this group of diseases 
and multiple sclerosis 

Recent studies have made it seem likely that the fundamental abnor- 
mality m such cases is a spontaneous thrombosis of small vessels within 
the central nenmus system Such thrombi have been regularly found in 
acute cases, not only in the bram, but in other organs as well If vascular 
obstruction of a similar type is produced in some other \vay, either 
spontaneously or experimentally, similar parenchymal lesions result The 
onset of the cerebral symptoms in the posn’^accinal and post-measles 
types corresponds with the height of the immune reaction 

The possible bearing of this conception on the handling of cases is 
discussed 

REFERENCES 

1 Putnam, T J and Alexander, L Dis- sjmdrome associated vitli thrombosis of 

seminated encephalom\elitis, a histologic small cerebral vessels, Arch enrol 4 



'Postmfectioiis and Related Forms of Encepbahtis 347 


Ptychiat , 1939, 41 1087 

2 Globus, J H Inflammator\ disease of 
the central nervous sjstem, so-called 
nonsuppurati\e encephalitis and ence- 
phalomvebtxs, ^rch Neurol § Psychiat, 
1932, 2S 810 

3 Adler, A One hundred cases of a con- 
dition diagnosed as acute encephalitis 
a clinico-pathological study. Arch 
Neurol ^ Psychiat , 1940, 44 Sl'l 

4 Bnggs, J F Meningoencephalitis fol- 
lowing rubella, J Pediat , 1935, 7 609 

6 Merritt, H H and Koskoff, Y D 
Encephalom\ ebtis foUo^ving German 
measles. Am J M Sc, 1936, 191 690 

6 Macintvre, D and Beach, H L M 
Acute encephalom\ ebtis compbcabng 
chicken-pov, Brit J Child Du, 1937, 
34 113 

7 DeJong, R N Central nervous system 
invobement in undulant fever, with re- 
port of a case and a survey of the 
literature, J Nero 4 M«nt Dis , 1936, 
83 430 

8 Bassoe, P and Gnnker, R R Human 
rabies and rabies vacane encephalomi c- 

- btls, a clinicopatholog;ic studi. Arch 
Neurol ^ Psychiat, 1980, SS 1138 

9 Globus, J H and Bender, M B Dis- 
seminated tOMC degenerative encephalo- 
pathi (disseminated sclerosing deraie- 
bnation) secondary to extensile and 
severe bums, J Nero ^ Merit Du, 
1936, 83 518 

10 Meier, A Experimentelle Erfnhrungen 
Uber die Kohlenoxydvergiftung des Zen- 
tralneri ensi stems, Ztschr f d ges 

enrol ii Psychiat , 1928, IIS 187 

11 Fisher, J H Encephalomi ebbs follow- 
ing administration of sulphamlamide. 
Lancet, 1939, 2 301 

12 Putnam, T J and Alexander, L Tissue 
damage resulting from disease of cere- 
bral blood vessels, A Research in B err 
^ Menf Dis Proc , 193S, IS 544 

13 Bastiaansc, F S Van B , Bi)!, J P and 
1 erburgh, J 1 Posti accinal encephalibs, 
Bedcrl Ti^dschr - Geneesk , 1926, S 
1267 

14 Pctte, H Infektion und Men cnsi stem. 
Dent Ztschr f Nervenh , 1929, 110 221 

15 Hassin, G B Bisiopatholony of the 
peripheral and central nervous 

Neil "5 ork, ITocbcr 1910 


16 Putnam, T J Studies in miilbple sclero- 
sis, “encephabtis” and sclerotic plaques 
produced bi venular obstmebon. Arch 
Neurol ^ Psychiat , 1935, 33 929 

17 Hoefer, P F A , Putnam, T J and 
Grai, M G Experimental “encephabbs” 
produced bi intravenous injecbon of 
various coagulants. Arch Neurol 4" 
Psychiat , 1938, 39 799 

18 Ferraro, A Experimental toxic ence- 
phalomvelopathi, Psychist Quart, 1933, 
7 267 

19 Fmley, K. H. Pathogenesis of ence- 
phabbs occumng with vaccination, 
variola and measles. Arch Neurol ^ 
Psychiat , 1938, 39 1047 

20 Putnam, T J , McKenna, J B and 
Evans, J Experimental multiple sclero- 
sis in dogs from injection of tetanus 
toxin, J f Psychol u Neurol , 1932, 44 
460 

21 Rivers, T M and Schnentker, F F 
Encephalomiebtis accompanied bi mie- 
bn destruction experimentalli produced 
inraonkeis, / Exper Med, 1935, 61 689 

22 Stuber, M B and Lang, K Die Physi- 
ologic und Pathologie der Blutgerinnung 
Berbn, Lrban end Schwanenburg, 1930 

23 Putnam, T J Studies in multiple sclero- 
sis, similanbes between some forms of 

encephalomiebtis” and multiple sclero- 
sis, Arch Neurol ^ Psychiat, 1936, So 
1289 

24 Simon, B and Solomon, P Multiple 
sclerosis, effect of tvphoid vacane and 
of epinephnne on coagulation of blood. 
Arch Neurol ^ Psychiat 1935, 5^ 1286 

25 Putnam, T J and Grai, ''I G Unpub- 
lished data 

26 Orr, tv and Putnam, T J Unpuhluhed 
data 

27 Mason, M F Heparm renew of its 
bistori, chemistri, phisiologv and ebn- 
ical applications. Surgery, 1939, $ 451, 
618 

28 Putnam, T J and Hoefer, P F V 
Cisteine hidrochlonde as an anticoagu- 
lant for cbnical use, 4m J M Sc, 1939, 
193 502 

29 M inkclmnn, X M and Gotten, N En- 
cephalomi ebtis folloinng the u'e of 
serum and vacane report of tiio en'^es, 
one with autopsi. Am J 3uph 
Neural 19^5 JO m 




THE BULLETIN 


348 


THROMBOPHLEBITIS* 
Irving S Wright 

Professor of Clinical Medicine 

New York Post Graduate Medical School, Columbia Uni\crsit> 



^shshebshshse^he status of current theories and factual knowledge per- 
taining to thrombophlebms and its albed syndromes is at 
present very confused and decidedly meager It is not 
generally known throughout the medical profession 
jS whether wt are deahng with one, several, or many dif- 
ferent diseases We do not fully understand the etiological factors re- 
sponsible for the development of the various syndromes so roughly 
classed under this single heading The mechanism of development we 
understand m part, the pathology we can observe, the signs and symp- 
toms are usually, but not by any means always, recognizable MTen 
we reach the problem of treatment, we find ourselves m a state of rela- 
tive chaos, ovenvhelmed by variety, confused by conflictmg methods 
and reasomng, pleased by moderate, mevphcable success, chagrmed by 
frequent, unexplamable morbidity and, not infrequently, sudden death 
Each of these problems will be surveyed m turn and I shall attempt 
to evaluate the various theories regardmg them on the basis of expe- 
rience with more than 300 cases of this condition studied dunng the 
past SIX years 

Of the last 70,000 patients admitted to the New York Post-Graduate 
Hospital, 182 (026 per cent) suffered with thrombophlebitis on ad- 
mission or durmg their stay This mcidence m a general hospital popula- 
tion is undoubtedly lower than it would be in an mstitution with an 
obstetrical senuce, although nine of our cases were postpartum Prob- 
ably all statistics of postoperative mcidence are low, since a consider- 
able, but unknown number of patients leave the hospital and develop 
phlebitis at home where they remain for treatment 

In our vascular dime, where all tjqies of vascular problems are 
studied, of the last 2,400 admissions, 92 (3 8 per cent) have been cases 
of thrombophlebitis 

* Deluered November 29 , 1940 atVhe New York Acidemj of Merlicine av a Fridaj afternoon Lecture 
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In this combined series of 274 patients, kno\vn etiological factors 
have been as follows 
Infection, 63 
V aricose veins, 5 1 
Postpartum, 32 

Trauma (a) mjury, 40 (b) postoperative, 52 

Thromboangiitis obliterans, 18 

The etiology has been unknown in 59 cases 

Barker^ has divided thrombophlebins into the following groups 
(slightly modified) 

1 Local 

(a) Chemical— arsemcal or other urritatmg injections 

(b) Mechamcal— direct pressure or injury 

(c) Local inflammatory thrombophlebins-part of local lesions, 
1 e , erythema nodosum, tuberculides, gummas, etc 

(d) Suppurative thrombophlebitis-acute infectious, involving 
the jugular, portal veins, etc 

(e) Varicose thrombophlebitis-traumatic or without knowm 
trauma 

2 Hematogenic Thrombophlebitis 

(a) Chlorosis 

(b) Polycythemia vera 

(c) Leukemia 

(d) Pernicious anemia 

3 Secondary (complicatory) Thrombophlebms 

(a) Postoperative— (after i 6 per cent of laparotomies) 

(b) Pregnancy sud postpartum thrombophlebitis (o 5 i per 
cent of deliveries) 

(c) After severe injunes 

(d) Complicaung infecuous systermc diseases Especially t)'- 
phoid (3 per cent) and pneumonia (o 6 per cent) 

(e) Complicaung non-infecuous s^^stermc diseases, especially 
carcinoma and heart disease 

(f) Complicaung epidermophytosis 

4 Primary Thrombophlebius 

(a) Thromboangiitis obliterans (40 per cent develop thrombo- 
phlebitis) 
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(b) ThrombophJebius irugrans (88 per cent male— 8o per cent 
under 50 years) 

(c) Idiopathic, non-recurrmg thrombophlebitis 

There is a tendency of some mdividuals to develop serial episodes 
of thrombophlebitis of various types Some families have numerous 
cases in a family )ust as some famihes will shou a marked tendency to 
develop varicose veins 

A study of this classification clearly demonstrates that we are in all 
' likehhood dealing ivith numerous distinct syndromes with mdividual 
characteristics as to precipitating causes, physical background, course 
and probable prognosis In certain of these syndromes the etiological 
factors appear qmte clear as in chemical phlebitis and suppurative phle- 
bms In the first instance the reaction appears to be that of a chemical 
irritation of the mtimal and other layers of the venous wall unth a rough- 
enmg of the hmng and most frequently a spasm of the vessel resulting 
in a stasis with thrombus formation, bur without evidence of primary 
bacterial invasion In the second, we have the opposite, as for example, 
wnth the reaction due directly to bacterial invasion of the jugular vein 
or the surrounding area from a primary ontis media and mastoid in- 
fection A similar type of bacterial invasion may occur from any form 
of suppurative organisms mvolvmg the adjacent t'ems 

In most of the types of thrombophlebios in our classification the 
etiological factors are more difficult to evaluate It appears that in most 
instances several may play a part, as follon^s 

1 By means of trauma, dehydration or other factors, the mtimal lin- 
mg becomes damaged (other layers may be primarily involved— 
the Ultima secondarily) 

2 The blood fiow is retarded or blocked by mechamcal blockage, 
as unth pregnancy, tight bandages, binders, or vancosities, these 
factors precipitate a thrombosis by a mechamsm described later 

3 Orgamsms of a variable or unknown tyqie invade the thrombus 

tlirough the blood or Ijunph streams 

This brmgs up the question as to whether these latter types of phle- 
bitis are associated vuth one or several specific bacteria or not Thus 
far, m my opinion, there is no conclusive work demonstratmg that any 
particular organism is universally guilty or even guilty m the majorit) 
of instances Cultures of acutely invaded vems have occasionally shovm 
i^arious streptococci, colo^ bacilli and other organisms, but t ese 
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mgs are too mconstant to arrant very serious consideration The fre- 
quency of the relationship of epidermophytosis to smgle and recurrent 
phlebms of the feet and legs has been noted m many dimes and has 
given rise to the speculation that this fungus infection may be respon- 
sible, either by direct mvasion or an allergic response Dunham- m our 
laboratory, has cultured 1 5 of these veins for fungus grou th without 
obt ainin g a positive growth m a smgle mstance The whole picture ap- 
pears to us as unhke a typical allergic response, especially in those pa- 
tients who are acutely ill u ith pain, redness, srveUing (not urticarial m 
type), fever, increased white count and sedimentation rate A third 
possibihty seems more likely, namely, that organisms, be they bacteria, 
sub-bacterial forms or viruses, are admitted through the cracks in the 
skm produced by the fungus and drain upu ard along the vems or ven- 
ous lymphatics Similar dramage may cause phlebitis elsewhere In our 
studies Dunham has succeeded m produemg m egg chonoalantoic mem- 
branes groMuhs which could not be differentiated from typical virus 
growths from four or possibly six segments of acutely inflamed veins, 
of fifteen thrombophlebitic vems cultured From ten control cases none 
of these groAvths were obtamed We could not keep these growths alive 
through more than four passages, or isolate them as defimtely virus m 
nature Injected' mto various ammals, they did not produce characteris- 
tic lesions We cannot, therefore, reach any conclusions from this uork 
as yet, but feel that if the cultural difficulties can be overcome, it should 
be more extensively pursued e are sull forced to admit that we do not 
know the answer to the cultural problem, though most thrombophlebitis 
certainly appears to be of an infectious nature 

MechanwJi Thrombus takes place as a result of several mechamsms 
operatmg at the same time and mterdependently There are still great 
gaps in our specific knowledge regardmg this process but m accord n ith 
the most acceptable theories the process is somcM hat as follows 

The conversion of the soluble fibrinogen to the msoluble fibnn is 
brought about by a ferment thrombase (thrombin) formed m the plasma 
of shed blood by the acuon of calcium ions upon a thrombase precursor 
called prothrombase (prothrombin) Formerly calcium was thought cap- 
able of producing this reaction alone, but lMellanb^— has demonstrated 
that this conversion is actually effected bv thrombokmase m the presence 
of calcium ions Though some dclav in the formation of the clot mav 
occur in its absence, calcium is not nccessari' for the coagulation of 
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thrombase once it has been formed Ferguson'* found that during the 
process of activation of prothrombmase by calcium and thrombokmase, 
tliere is a stage lastmg for a few minutes m which the removal of calcium 
(by the addition of oxalate) causes mactivation of the newly formed 
product (“fresh” thrombase) After the thrombase is fully elaborated 
(“ripe” thrombase), except for the slight delay above mentioned, the 
removal of calcium ions does not affect the coagulation Ferguson be- 
lieves that this difference in the effect of calcium-lack upon “fresh” and 
“ripe” thrombase indicates the formation of an mtermediate complex in 
the production of thrombase from prothrombase He concludes that 
thrombase (thrombin) is a calcium-cephalon-prothrombase complex or 
compound Mellanby® has shown that heparm is an anti-thrombase, not 
as Howell® believed, an anti-prothrombase That is, it does not prevent 
the conversion of prothrombase to thrombase, but macnvates the latter 
enzyme after it has been formed The inactivation is dependent upon the 
presence of neutral salts, for dialyzed plasma does clot readily when 
thrombase and heparin, which ordmarily would not cause clotting, are 
added to it Heparin is present only in minute amounts m circulating 
blood and is not responsible for the maintenance of the flmdity of the 
blood in the living body The blood does not clot mtravascularly, simply 
because no thrombokmase is available to convert prothrombase to 
thrombase Thrombokmase is present m all tissues, including blood plate- 
lets, but is held to be freed and available only under certain conditions, 
usually involving injury to the cells An anti-thrombase, other than hep- 
arin, appears to exist in the circulating blood This so-called normal 
anti-thrombase Quick^ believes to be simply serum albumin Thrombo- 
kinase not only converts prothrombase into thrombase, but also neutral- 
izes the action of heparin Therefore, when thrombase and heparin are 
present in smtable proporuons to mamtam fluidity of a sample of blood, 
the addition of thrombokmase causes coagulation The result is not influ- 
enced by the presence of calcium salts Mellanby® suggests that heparm 
in tissues sen’^es as a local anticoagulate, preventing clotting m the small 
vessels His hypothesis is that the change is effected by the acuon of 
thrombase upon fibrinogen which produces a cleavage of the latter mto 
fibrin and serum gl^ulm Thus the former theory of blood coagulation 
must be subject to raJhcal revision 

As these changes lading up to the production of fibrm are takmg 
place, certain other mecTygnisms must come into play m order to produce 
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a definite thrombus In the hvnng body a number of factors tend to 
protect the circulating blood against undesirable coagulanon Expen- 
ments by Glenard® and Baumgarten*'’ show that under favorable condi- 
tions blood may be kept stagnant benveen uio hgatures apphed to a 
vem without clotting if the mtemal hrung of the vessel is unaltered and 
mtact 

Fnedlander^® has advanced the theorj'^ that some roughness of the ina- 
mal lining, be it secondary to mjury, or the tiny nodules, descnbed by 
Dietnch,^^ follow^mg infection, is usually necessar^^ to provide an an- 
chormg buoy on w^hich a thrombus is afiixed when the circulanon is 
affected, especially with a tendency to stagnauon \^irchow" considered 
a thrombus to be identical to an evtravascular clot Zahn (1875)^ dem- 
onstrated the process of thrombosis FoUowmg an injury to the vessel 
w^all a collection of w^hite cells and platelets occurs at the site of mjur)’-, 
formmg a white head of the thrombus w'hich is fi\ed to the vessel w'aU 
Fibnn plays an important part m this process, all blood elements become 
involved The blood clot forms and the red “tail” of the clot, w^hich is 
fixed at one side to the wTite “head,” usually begins by w^avmg free at 
the other end In small veins the w'hite head is frequently large m pro- 
poruon to the rest of the clot In large veins it may be so small as to 
be almost invisible, the red “tail” makmg up most of the thrombus The 
complex mterplay of all of the factors descnbed plus many others, in- 
cluding the relationships of glucose and the electrohnies, cannot be elab- 
orated in detail m this paper, but have been presented by Fnedlander^® 
and others It should be stated here that many of the links m our presen- 
tation must rest thus far on reasonable hypothesis rather than established, 
factual evidence 

The movement of the blood through the \ eins is dependent on many 
factors, mcluding the sucking powder of the regular pulmonary respira- 
tions w hich draw^ the venous blood tow ard the chest The venous val\ es 
prevent the blood from slipping back w'hen the intrapulmonar\^ pressure 
increases The skeletal musculature also acts by pressure on the vessel 
w alls to press the blood along centrally Here again the venous \ ah es 
make this a one-w'ay process Twm factors of slight, if any, importance 
arc the pressure from the arterial side— c/r a tergo— and the suckmg 
powder of the right atnum of the heart 

These i alves, wTich are so useful, are damaged by trauma and infec- 
tion and arc frequent sites of thrombosis The thrombus usuallv forms 
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rapidly and orgamzauon may begin to take place m from 24 to 48 hours 
Involution then proceeds during the follov^mg u^eks by a process of 
partial fibroplastic organization and partial hquefacnon Eventually, 
there is usually some return of function of the vein, but this is apt to be 
mcomplete, especially smce, as Ed^\ ards^® and others have pointed out, 
the valves rarely escape destruction 

The above descnpuon deals ^\nth thrombosis as it occurs in associa- 
non with inomal changes m thrombophlebitis It should not be forgotten 
that all of the layers of the vein waU are usually mvolved in this mflam- 
mator}'^ process Indeed Homans^^ mamtams that there is usually obstruc- 
ti\ e mvolvement of the penvenous l)^mphatics durmg the acute stage 
In certain cases the inflammator)'- reaction is pracncally confined to the 
adventitia and outer layers without the producnon of thrombosis, thus, 
periphlebitis 

Pathological Physiology The pathological physiolog)^ resulnng 
from thrombophlebios is mterference of the return blood flow to the 
heart m the particular venous tree or section involved This may not be 
important if small branches are involved, smce there is a great abundance 
of venous collateral vessels drammg most of the tissues of the body • 
When large trunks are mvolved, however, senous secondar)’’ effects are 
frequently noted If, for example, the ihofemoral or axiUar}’' veins are 
mvolved and obstructed by a thrombus extendmg a considerable dis- 
tance, the distal venous pressure at heart level may be quadrupled In 
the instance of the ihofemoral vein, if the pauent stands, the venous 
pressure may approximate the arterial diastohc pressure This mevitably 
produces intense congestion of venules and capillaries and subsequent 
transudation with edema Homans^^ has held that obstruction of the 
penvenous lymphatics is the major factor, m the formation of this 
edema We are mchned to agree with Barker^ that, especially in the early 
stages most of the edema is probably due to capillan' congestion vith a 
marked disturbance m the normal dovmward gradient of mtracapiUary 
pressure preventing the usual reabsorption of tissue and intracellular 
flmds mto the capillaries The fact that hgauon of a large venous trunk 
does not produce edema is not adequate proof of Homans’ theory’’, since 
thrombophlebitis most frequently inactivates an extensive portion of the 
mvolved vemTy either thrombosis, reflex spasm or both, thus usually 
blockmg the return flow of additional collateral vessels It is probable 
that persistent chronic edema may be in large part due to the blockage 
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of the perivenous lymphatics which may be a factor long after the ven- 
ous balance has been restored toward normal by means of canalization 
and collateral activation This latter process results m dilatation of the 
collateral vems which often overdilate, producing huge vances due to 
the excessive burden thrown on their relatively weak valves and walls 
This produces a vicious cycle, since the valves are overstretched, becom- 
ing msufficient This produces additional reverse pressure on the venous 
walls and increased stagnation as the valves fad to hold the blood This 
IS especially serious when the very important saphenous valve at the 
femoral vem is msufficient, smce then the entire venous pressure of the 
femoral-vena cava system reverses on the weak saphenous vems This 
insufficiency of the valves may likewise occur following destrucaon of 
the valve leaflets by the process of thrombophlebitis 

I have descnbed these basic phenomena at some length, because the 
clinical symptoms and signs are of necessity dependent upon them and 
because any rational therapy should be considered m the hght of its 
effect on them 

The Signs, Symptoms and Course of Thrombophlebitis 

The signs and symptoms associated with the syndromes of thrombo- 
phlebitis vary markedly with the t)'pe, location and extent of the lesion 
I shall not attempt to describe every possible combinanon in detad, since 
the vanations are almost countless Certam important signs and sjunp- 
toms are briefly noted After trauma, postoperanvely or m association 
With pregnancy, the physician is on the watch for the development 
of thrombophlebitis but it should be noted that it may develop insid- 
iously without a known precipitatmg factor Cases in this latter group 
are frequently missed until senous damage has occurred 

1 Fain The patient most frequently notices pain at the site of 
venous involvement This pain may be slight, as in the instance of in- 
volvement of a small segment of an unimportant superficial vem, or mod- 
erately or extremely severe if large venous trunks are in\ olved It may 
be described as a sense of soreness in the local area or it may be referred, 
as in several patients with iliofemoral venous im oh ement, to the back, 
m the lumbosacral arei Differennal diagnosis must sometimes be made 
between this syndrome and an abdommal or psoas abscess and acute 
osteomyelitis of the spine In addition to local referred pains \\c see in 
patients Avith misjntory phlebitis the same nqies of puns in\olMng \ari- 
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oiiv VCJ10US branches throughout the body Any branch may be involved 
although a thrombus does not necessarily occur at the site of each pain- 
ful area W c feel that it frequently happens that the lesion may be essen- 
tially ))cri])hlebitis, involving the outer layers and producing a painful 
syndrome without thrombus and edema, as contrasted to other episodes 
representing thrombophlebitis where the thrombus and edema are the 
main features but the pain is minimal In many instances these are com- 
bined One additional form of pain— general malaise— is ver)’- frequendy 
a major factor Contrary to the theories of jMeyer,^" the pains of phlebi- 
tis should not be related to those of rheumansm or "growing pams" 
What is needed is more clear-cut differential diagnosis and construenve 
thought on this subject rather than additional confusion 

2 Tenderness Associated with the local pain is tenderness, Mhich 
m general extends along the course of the involved veins This tender- 
ness IS more diffuse when deep veins are involved but at cenain areas 
where the veins may be pressed upon more directly, the tenderness is 
more acute These areas include the inguinal area, Scarpa’s triangle, Hun- 
ter’s canal, the popliteal space, directly back of the nuddle of the calf, 
and others 


3 Cramps A form of pain not often mentioned is that produced by 
very severe muscular cramps occurring rather frequently in panents vith 
deep vessel phlebitis These may be of extreme seventy and seriousness, 
since It may be virtually impossible for the patient to he still while the 
cramp is present and the cramp may, by exerting distorting pressure on 
the vein, loose an embolism These are especially apt to occur in the calf 
muscles, but may affect any sets of muscles in the body 

4 Color Changes The occurrence of a superficial thrombophlebitis 
IS almost always accompanied by local redness of the skin directly over 
the area of inflammation and often extending as a red streak over the 


course of the vein It may occasionally spread as a diffuse area of redness, 
often somewhat resembling erysipelas Several such patches may be seen 
in different portions or branches of the same venous tree In migrator^’" 
thronibophlebms patches of this type occur at vndely scattered areas far 
from theurimary site As the acuteness of the local process subsides these 
red patcli^gradually turn to a purplish brovm and then a dn**^^’'Ovn 

as they fad^ j 

.Vnother t^e of color change of serious significance^ma 

-'.re occasions^he penpher}?- of an extremity^ 
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pale bluish or blanched, due to a spastic occlusion of an artery, which 
rests against the acutely inflamed vem This may be so senous as to result 
m massive gangrene, as in the woman reported by Gregoire (quoted by 
Romans”) m which mstance e\ploraaon confirmed this state of affairs 
Pallor may also be seen in cases of milk leg, due to blockage of the 
iliofemoral veins and lymphatics, with resultant pale edema 

5 Local Swellmg Accompanymg the redness, above descnbed, is 
usually a mdd degree of swelhng A lump or, more frequently, a cord- 
hke mass, is palpable along the course of the vem This type of sweUmg 

15 not always present and frequently cannot be felt in pauents m whom 
deep veins are involved 

6 Edeina Congestion of the enure venous and capillary bed distal 
to the site of blockage, m varymg degrees, mevitably follows thrombosis 
This may be quickly adjusted, especially if the thrombosed vem is small 
and if collateral venous return is adequately available, as m the instance 
where veins of the foot and calf are imolved The opposite extremes 
are seen with blockage of the larger veins, especially the femoro-iliac 
veins, resulting in phlegmasia alba dolens, or mdk leg The edema is, 
as above explained, due to the increased pressure m the venules, capillar- 
ies and lymphatics which disturbs the downward pressure gradient and 
hence interferes with the reabsorpuon of tissue fluids into the vessels 
Edema nas present m 92, or 33 5 per cent, of our patients 

7 Fever may or may not be present It is difiicult to explam why 
with three patients with seemingly identical degrees of involvement one 
will develop a fever of 103° to 105° F with chills, the second will run a 
low grade fever of 100° to 101° F and less commonly, the third will 
develop practically no fever at all 

8 Tachycardia Tachycardia is a frequent sign e\ en in the absence 
of fever If persistent, it is considered evidence of continued activity of 
the disease 

9 Sediinematiov Rate The sedimentation rate is liken ise unpredict- 
able In some patients it will fall more than 100 mm per hour (\^'este- 
gren method), whereas m other pauents whose \ ems appear to be more 
severely involved, the rate will be well n ithin normal limits (less than 

16 mm per hour) There does appear to be some rough parallelism 
betAvecn fe\ er and the sedimentation rate In patients with a normal rate 
It IS of no value Where it is found to be high it seems to be an aid in 
determining the rate and degree of reem erv c cannot ex-plain the 
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difference in occurrence of this finding Perhaps it is due to difference 
in the degree of tissue destruction or, again, we may be dealing with 
different diseases M^hich we cannot as yet clearly differentiate 

lo The Blood Count The blood count, likewise, may or may not 
be affected by thrombophlebitis The white count may nse to 40,000 or 
more with a high polymorphonuclear count, many young forms and 
toxic granulations present Wt have seen profound anemias develop with 
red cell counts of under 3,000,000 and hemoglobin of less than 40 per 
cent In contrast, I have helped to care for one patient v^ho suffered from 
migratory phlebitis for more than nme months vathout definitely abnor- 
mal changes m the blood count or sedimentation rate 

It IS worthy of re-emphasis that thrombophlebitis may occur in any 
vem in the body and that s}'^mptoms may var}'- accordingly Thus, mani- 
festations of liver, kidney, mesenteric, pulmonary and cerebral phlebitis 
are not uncommon, but are frequently not recognized as such 

Complications and Sequelae 

One of the most common and most dreaded complications of throm- 
bophlebms is pulmonar)^ embolism The serious cases which result m 
sudden death, or marked pulmonary signs and s^^nptoms, includmg sud- 
den pam, the coughing up of bright red blood and the development of 
typical signs of a patch of pneumonia are usually recognized I should 
like to emphasize on the basis of our experience and the expenence of 
others, both in living patients and at the autopsy table, that in all prob- 
ability more than half of aU pulmonaty emboh are missed enturely or 
wrongly diagnosed This situauon can be measurably improved by 
greater attention bemg paid to any and all chest symptoms and signs 
occurring during postoperative or postpregnancy periods, and especially 
during knovm active phlebitis More frequent x-rays m doubtful cases 
might help, but unnecessaty movmg of these patients is risky It should 
be pomted out that many fatal emboh occur without chnical evidence 
of phlebitis Emboh are released in one of several ways 

1 A portion of the tad of a fresh thrombus may break loose due to 
some increase in rate of flow or a twist of the vem, as in one patient 
with typical thrombotic tendency of leukemia who developed a pul- 
monar}’" embohsmi' after an osteopathic treatment 

2 The thrombus may extend from the vem m which it develops into 
the lumen of the venous trunk into which the vem drams If the cur 
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rent is strong enough to break off a piece of the tad, m a fraction of 
a minute we have an embolus 

3 Occasionally, because of very slow organizauon of the thrombus, or 
m suppurative thrombophlebitis, a fnable portion vull break loose, 
thus becommg an embolus 

Barker^ cites a large senes of patients with postoperative ihofemoral 
thrombophlebitis m whom fatal pulmonary embolism occurred m only 
5 per cent In half of these it occurred within four days and in the 
other half it ongmated from an unrecognized fresh thrombus from the 
opposite vem The incidence of embolism in recurrent thrombophlebitis 
IS, m his senes, approximately 12 per cent, of fatal embohsm, 7 per cent 
In our total series pulmonary embolism was recognized m twenty-three 
(87 per cent) panents, of whom sl\ died There were also eleven em- 
boli to other parts of the body 

The scope of this paper does not permit more than mere menuon of 
the very important and frequently disabhng chrome aftereffects of 
thrombophlebins These include vancose vems of all degrees, chrome 
edema, vancose and other postphlebmc ulcers and chrome eczema, pig- 
mentation, or other skin changes about the ankles These sequelae have 
been made the subject of previous papers from our dime and elsewhere 
Mention should be made of the pams which persistently recur in the 
previously mvolved vems, especially with weather changes and on pro- 
longed standmg These are not accompamed by activity of the disease, 
but may occur at lengthening mterv'als and nnth diminished intensit\^ 
for some years after an acute episode 

The syndrome of postphlebinc neurosis has been described by Allen 
and Brown This is seen most often in nenmus \vomen v ho have been 
in bed for a prolonged course of treatment and m ho ha\ e been o^ erim- 
pressed ^vlth the probability of permanent disabilitv’’ or pulmonar>^ em- 
bohsm Characteristically, there are few signs of \ enous insufficiency 
The complamts are most often of marked weakness and rather nebulous 
shifting pams, involving many areas m the body, not confined to pre\ - 
lously involved veins 

Treatment of Thrombophefritis 

As emphasized m this resume, the treatment of this group of diseases 
IS for the most part in a chaotic state of contradictions, claims and coun- 
terclaims Our cndca\or \nll be to face this problem with complete 
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frankness and reality, differennating fact from hypothesis, and theory 
from chmcal results One of the greatest sources of error has been the 
trend of mvestigators and chnicians alike to treat these diseases as a sin- 
gle chmcal enaty Nothmg could be more incorrect in clinical approach 
or more mhibitory to mvestigation 

It should be remembered when readmg of the virtues of any form of 
therapy for the prevention of thrombophlebitis, that it only occurs in 
from I 5 to 4 per cent of all surgical cases, and that any clauns of this 
nature must represent studies of hundreds or even thousands of surgical 
cases to be statistically sound Claims as to curative therapy should also 
be subject to close scrutiny, since the disease is often self-hmitmg or 
cured by rest alone It is frequently difficult to determine m advance 
which cases are gomg to be progressive and serious and Avhich will clear 
up regardless of the therapy used 

I mention a case in point A paaent was desperately ill with migra- 
tory phlebitis, which began in a vein over the dorsum of the foot and 
spread to mvolve segments of almost every venous tree in the body, 
including the pulmonary, cerebral, splemc, mesenteric and other internal 
veins and mnumerable superficial areas Approximately forty specialists 
saw the patient durmg nine months Every test was performed which 
might have a direct bearmg on the phlebitis or any possible causative 
factor, without producing facts of significant value Treatment of great 
variety was tried, mcludmg heat and cold, fungicides, abstmence from 
tobacco, several members of the suLfanilanude group, heparin, fever 
therapy, metholyl iontophoresis, short wave, almost ad infimtum, with 
essentially no effects on the course of the disease We had about ex- 
hausted the possibilities Then he developed mumps of a severe nature 
with orchitis His temperature rose to 103 5° F He became very ill, 
things looked black indeed Suddenly his fever dropped to normal by 
crisis and he promptly recovered from his mumps More important, his 
active phlebitis had disappeared and he made a complete recovery, much 
to his doctors’ amazement and relief It may be significant that mumps 
IS a virus disease 

The treatment \f thrombophlebitis may well be divided into (a) 
preventive therapy, (!») conservative therapy, and (c) radical therapy 
Our discussion must b^hmited to the problem of the acute phases, the 
chronic manifestations be^g sufficiently important to warrant a complete 
lecture in themselves 
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Preventive Therapy has for a major objective the prevention of stasis, 
especially as it may occur posroperatively The following techmques 
have been used 

1 The use of reflex heat postoperatively as a routme procedure 
appears sound physiologically and practically This may be achieved by 
the use of a heat pad covering some portion of the body This will in- 
crease the rate of blood flow It may be used constantly, although half 
hour periods of rest are suggested every three or four hours Recently 
Edgar Allen and his coworkers have described an electnc heating sleeve 
to surround an arm or leg during the first few days postoperatively 

Thyroid extract was suggested for the same purpose some years ago 
It was reasonable, but probably not as effective and has gone out of 
fashion 

2 The ptoper position of the extremity has long been considered 
settled with the term “elevation ” It is superfluous to quote the innumer- 
able advocates of this stand Fnedlander^® has attempted to standardize 
the position in order to obtain the most completely free drainage of the 
veins and lymphatics He has nghtly pointed out that the course of the 
femoral vem in the prone posiaon is a decidedly uphill one from the 
popliteal space to the ingumal area In bedndden panents, therefore, he 
compensates for this by using the followmg position Elevation of the 
thigh to an angle of 45 ° and the bendmg of the knee so that the lower 
leg IS parallel to the mattress, wnth the heel slightly higher than the knee 
to insure a steady dovnihill flow of the blood and lymph There should 
be no outward rotation at the hip, thus mmimizmg angulauon and muscle 
pressure This has been advocated as a preventive as well as a consen^a- 
nve form of therapy Recently Frykholm,^'^ of Sweden, has invesngated 
the origmal site of thrombosis and has obtained results stnkmgly differ- 
ent from the doctrines of Virchow and Aschoff, who held that the com- 
monest site of origin was the femoral vein and its valve pockets He 
found in his senes that by far the greatest number of thrombi occurred 
in the veins of the calf and adductor muscles He reasons that this is due 
to the fact that v hile lying in bed the greatest pressure comes on these 
areas, the veins tend to collapse and after a penod of time the intima 
becomes injured by pressure and thrombosis takes place easily Logic- 
ally, according to his concepuon, the position of elevanon, as generally 
used and described above, vould be the worst possible position He 
therefore ad\ ocates that for from one to tv o hours daily the head of the 
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patient’s bed be raised eighteen inches This fills the veins, producing 
distention, and in addition the calf and adductor muscles are used as the 
patient shdes down against the foot of the bed He states that none of 
the pauents treated this way developed thrombi but does not state the 
size of his senes, so that the statistical significance cannot be evaluated 
Ochsner and DeBakey^® and many others feel that tins position encour- 
ages stagnation of the blood and hence tends to produce thrombosis It 
should be pomted out that Patey^® suggested this technique in 1937 

Thus far, you must take your choice of these nvo approaches ^Ve 
have not had sufficient experience with Fr}Tholm’s technique to pass 
judgment as to its value in comparison to the technique of elevaaon 

3 The need for mobilization postoperatively has been recognized 
for more than fort)'- years Activity of the muscle groups may be 
undertaken b}'- careful, planned exercises in the above mentioned posi- 
tions Procedures as radical as walking the panent from the operating 
roovi^ even after laparotomies, and daily after that, have been advocated, 
especiall)'- m eastern Europe Here I enter a plea for a return to sanit^^ 
but patients should be encouraged to move their extremmes frequendy, 
in order to decrease the tendenc)'- to stagnation of the blood 

Normal respiratory acaon produces negative pressure for die venous 
system and increases the cuculatory return flow Postoperanvely this 
tends to be decreased, producing another factor in favor of stagnanon 
Patients should be urged to take at least ten deep breaths an hour and if 
necessar)^ C O2 should be used as a respiratory stimulant This should 
not be done if there is an)'^ question of a thrombosis actuall)’^ having been 
started, since, as pointed out by Friedlander,^® this pov'^erful suction may 
gready mcrease the risk of pulmonar)'^ embohsm b)'^ breaking the throm- 
bus or a portion of it loose into the blood stream Here every effort 
should be made to prevent deep respiration 

4 The avoidance of dehydrauon postoperatively by adequate total 
fluid intake is miportant for numerous reasons as suggested by Collet 
and his co-workers'~ and others Dehydration increases viscosir\^ favor- 


ing circulator)'^ retardation and thrombosis 

5 One of the most common causes of retardation of venous blood, 
postpartum or postoperatively, is the use of ver)'^ tightly applied adhesive 
strapping or other t)q)es of binders This is especially serious across the 
inguinal region, compressing the femoral veins direcdy and possibly the 
pelvic vems indirectly This we beheve ma)'' well be a factor in the fre 
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qnenn of imnal phLbtm u\ this arci The prc\ennon of this and all 
overh oght bindmgv w beret cr rhc\ mn produce pressure on vtins is 
mportant 

<5 The use of hep inn for the pretennon ot thronibopiilclntis has 
recened its main impctub from the work of Otifoord"^ and of AIuna\ 
and Besr^ md their collibontors Thei hue shoun that tlit adniims- 
of sufficient hepann to prolong the clomng nme w ill prt\ cut the 
deielopnicnt of white thrombi and that in ex-periments where a guen 
amount of mjurw ininitcs thrombosis, this can be inhibited by hep inn 
are therefore encouraged to beliete that the occurrence of thiom- 
hosis and thrombophlebitis can be markedly diminished postoptrattvcly 
Its use As pomted out in this paper, enormous numbers of suigieal 

would be necessar\' to establish this as a fact, and the teihnH|UC 
of admmistraQon is somewhat elaborate, so that its routine admimstia- 
Qon IS not feasible \A'e have been using it m cases of vascular surgciy, 
^ch as the repair of a false or ruptured aneurysm, cmbolcetmuv, anil the 
repair of artenoeenous aneurysms In some instances the inttnoi of the 
vessels have been flushed with the pure solution In addition, it is gu'cn 
^fravenously m saline, preferably as a contmuous infusion As supplied 
no'f, each 5 cc ampule contains 10,000 anticoagulant units 1 w 0 to foui 
or more ampules are added to each 250 cc of normal saline 1 he clotting 
ritne should be checked every hour or rvvo by means of the glass bead 
method and should be kept, if possible, between 15 and 4? niiniitcs, using 
more or less heparin as indicated Heparin as a curative agent w'lll be dis- 
cussed later Too prolonged a clotting time may be associated w’lth 
hemorrhagic risks Discontmuance of heparin wall usually bring the cloc- 
rmg tame to normal wuthin 30 minutes Protamine solution w'lll, in cc>c,v 
of emergency, act as a more prompt antidote 

7 The use of hirudin, the active principle of leeches, as 
coagulant factor has been suggested by iMaliorner and Oc 
Chalier^® and Rouhier”’ In our cxpcricnee this is of doubtfid ^ 
this IS confirmed by the w^ork of Mayer anil Ciotrhcb, quo^?,' 
lander,^® who have calculated that a man of sixty kg wc 
hmidm of four hundred leeches to prevent clotting at 

8 The use of sodium thiosulphate intravenousK 
of the thromboembolic syndrome ])osto|)erari\ ch h:^ 

Bancroft, Stanley-Brown and their associates'-'' 
patients wffio arc potential “eloitirs" is deremu"e. 
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and fibrinogen tests, i e , those who show a high plasma clottmg index 
and high fibrinogen, 10 cc of 10 per cent solunon of sodium thiosulphate 
IS administered mtravenously on three consecutive days and repeated 
after an inten>^al of one day, if the above menuoned factors still show 
a clotting tendency While these authors rightly pomt out that no one 
can predict whether any patient is gomg to develop thrombosis or 
thrombophlebitis, they have been encouraged by their preventive results 
in a large senes of postoperative cases 

9 In persistent, recurrent and migratory thrombophlebitis the ab- 
stinence from tobacco seems important It appears clinically to play a 
part in the tendency to recur in certain patients Of greatest importance 
IS the fact that in approximately 40 per cent of patients mth thrombo- 
angutis obhterans, thrombophlebitis occurs and that in a high percent- 
age of these the initial syndrome is that of recurrent attacks of phlebitis 
No one can be sure which of these cases is gomg on to develop throm- 
boanguas obhterans and we know that the omission of tobacco is vital 
in the prevention of the extension of this disease I have recendy re- 
viewed the evidence for this stand It is certainly worthy of very seri- 
ous consideration m this group of cases and we make total abstmence a 
definite rule for our patients 

10 A relationship betxveen the incidence and recurrence of throm- 
bophlebitis of the lower leg and foot and epidermoph}T:osis has been 
remarked upon in several clinics, includmg ours Certain workers beheve 
that the phlebitic syndrome is an allergic manifestation to the fungus, 
but I find this difficult to accept, because of the type of local and sys- 
temic reaction produced It appears more likely to have an infectious 
basis As stated above, Dunham- has cultured pieces of the mflamed 
veins of fifteen such cases but no evidence of fungus growth has been 
obtained It soil seems likely to be due to some organism as yet unde- 
termined, but the sphttmg of the skin by the fungus offers an exceUent 
opportumty for the admission of many orgamsms The prevenoon of 
subsequent attacks seems to be favorably affected by the treatment of 
the epidermophytosis This, however, must again be treated statistically 
to be posiovely established We use potassium permanganate, i 7000, 
foot-soaks for 30 minutes daily and later on alternate days, long after 
the previous attack has subsided Whitfield’s ointment, one-half strength, 
has also been helpful 

1 1 The corrective treatment of any blood dyscrasia which ten s 
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toward thrombosis should be undertaken It may not be possible to 
achieve success, as in certam cases of leukemia In some conditions it 
may not be advisable to return the count to normal levels Each case 
must be studied on its own ments A patient was referred to us for the 
treatment of his recurrent thrombophlebitis A blood count revealed the 
presence of a polycythemia vera, with 8,500,000 RBC and 126 per cent 
hemoglobin and other findings m propornon The significant pomt for 
this paper is that this patient develops thrombi whenever his blood count 
IS above 4,500,000 with 75 per cent hemoglobin, but none when it is be- 
low 4,000,000 RBC He feels best and generally stronger when we keep 
his red cells at about 3,000,000, and he is defimtely safer We have used 
acetylphenylhydrazine m carefully regulated, frequently adjusted dos- 
age to control his polycythemia vera This constitutes preventive treat- 
ment m this patient 

Conservattve Therapy Once a thrombus or thrombophlebitis has 
begun, certam changes m approach should be undertaken 

I Heat versus cold The constantly recurnng discussion regarding 
the merits of heat and cold therapy in medical pracace has been a source 
of much controversy m the treatment of phlebitis More recently the 
use of heat seems to be more popular on the basis of ( i ) reducing the 
spasm and the extension of the thrombosis to nearby vems, (2) encour- 
agmg collateral circulation and (3) hasterung normal mvolution of the 
lesion These are all good theoretical reasons, but in actual practice we 
have seen numerous mstances where the lesion continued to spread with 
the use of heat, but promptly regressed, clearing up qmckly, upon the 
apphcaoon of cold This has happened frequendy enough to appear to 
ehmmate the factor of pure comcidence AVe have therefore adopted the 
pohcy of starting with one of these agents, but if the trend of the disease 
IS not favorable after a reasonable trial, shifting to the other If heat is 
to be used, adequate hot, wet packs should envelop the entire limb 
Barker’s^ technique is suggested The skin is covered ■with petrolatum 
and then gauze Blanket material soaked in hot water, then wrung our, 
IS wrapped around the leg This is surrounded by a rubber sheet and hot 
water bottles outside to keep in the heat This must be changed as often 
as necessarj’" to provide heat Dr^'^ heat does not appear to be as satis- 
factor}^ 

If cold IS used, it should be in the form of an ice cap applied localK 
over a towel, on alternating hours 
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It IS entirely possible that rest does the work for which these agents 
are credited 

2 Probably the greatest source of disagreement arises between the 
two schools of thought— one advocating immobilizauon in bed with only 
mild movements, the other advocatmg compression bandages with un- 
limited activity The policy to be followed must be decided early in 
each case, since the greatest danger from emboli comes v.nth a program 
of rest for a few days, then activity before the thrombus has been com- 
pletely fived and fibrosed The advocates of unrestricted activiti^ 
usually advise the applicaaon of compression bandages They claim that 
embohc phenomena never occur tvith unrestncted acDvity and AleyeP^ 
msists that the pauent 7 j/!(st walk daily for a distance of three nules m 
sections of at least one-half mile The theoty for this approach rests on 
the desirabihty of supporting the venous walls while encouraging the 
muscles to pump the blood along, thus mcreasing the curculaaon and 
preventing tips of thrombi from extending out into the lumen of the 
next vein The bandages and muscular contracuon also tend to fix the 
thrombus to the u'all of the vein By some formula of theirs the 7 to 9 
hours the patient spends in bed at night are not thought to result in ex- 
tension of thrombi There are several thmgs UTong v ith this theoty as 
It applies to general use In the first place, many patients, especially post- 
operatively, are entirely too sick to mdulge m this activity In the second 
place, It cannot apply to phlebitis, as it occurs elsen here than the legj 
and thigh In the third place, emboh do occur follovong this form of 
treatment I have seen such mstances in consultation And lasdy, I 
should like to recite a case histoty to exemplify how Avrong it is to be- 
come so mtrigued Avith a particular form of therapy that the patient is 
forgotten A delicate elderly lady developed a nnld case of phlebitis of 
one of the vems on the lateral aspect of her right ankle She visited one 
of these gentlemen who bandaged her leg firmly and said “walk three 
miles a day,” as he ushered her out She had not walked three miles a 
day for many years, but now MUth a painful leg she proceeded to attempt 
It After four days she was in a state of collapse, her temperature was 
104° and the phlebitis had extended to her groin She was desperately 
sick for months This is why we advocate a careful study of each case 
without adoption of fads, but rather the treatment of each patient as 
indicated There may be a few patients with a mild local involvement 
\\ ho aatU tolerate exercise with proper support, I have seen such cases 
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In my evpenence they represent a minority’-, but because the percentage 
of pulmonary emboli is really fairly low, many paaents do escape re- 
gardless of the treatment If a compressive bandage is apphed, it should 
be done with great care so that the patient experiences no pain or dis- 
comfort after the application Vanous preparation bandages of zinc gela- 
tin or elastic twiU bandages have been used Do not make the mistake 
made by one physician who went a step further by bandagmg a rubber 
sponge over the inflamed vein, thus massaging it at every motion with 
very disastrous results 

For most patients it seems wiser to adhere to the conservative rest 
policy with the posiuon of the leg elevated as previously described The 
techmque of lowering the leg several times a day is preventive rather 
than curative The rest should contmue for three weeks or more, 
depending on the climcal response In patients who have a high sedimen- 
taaon rate (and not all do) the sedimentation rate should be normal one 
week before allowing them up Mild muscular exercise in bed should be 
encouraged, but no massage Fnedlander^® advocates a compression 
bandage in bed and here it may be of some help in fixing the thrombus 
m place 

3 ^Ve have been using sulfamlamide, sulfapyradine and sulfathiazole 
in these conditions dunng the past two years The climcal results seem 
encouraging There are mstances however, where they have been useless 
and we cannot say as yet that their talue is definitely proven Four 
chrome, persistent cases have apparently been completely cleared up by 
a course of sulfapyradine for one month T\\ 0 ha\ e faded to respond 

4 In a small series of cases of thrombophlebitis we have used hepa- 
rin It has appeared to speed up the clinical improvement, but the num- 
bers were too small to warrant conclusions 

Murray and Best^^ reported twenty-eight patients with no emboli 
and more rapid clinical improvement They ha\ e since mcreased their 
senes, but it is stdl small for statistical treatment The therapy is continu- 
ous and trying to the patient, so that we now reserve it for paoents who 
have had an embolus or whose disease is vcr\'’ actively spreadmg Here it 
has appeared to change the course of the situation favorably in se\ eral 
cases under our obsen^ation It is administered as previously desenbed 

5 Inasmuch as we have failed to see anv response to the use of 
leeches in a number of patients, I shall not discuss it further at this time 
Sodium thiosulphate is used as a preventn e but Bincrofr® does not feel 
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that It IS of value after thrombophlebms has begun and we share that 
opinion 

6 Murph>^''o and Sokolov and Meyers'*^ have reported favorable 
results and have recommended the use of Mecholyl iontophoresis in the 
treatment of active thrombophlebius Wc have tned it on a small senes 
of cases with some encouragmg results, but the series is too small to 
permit conclusions 

As we have previously demonstrated''- it is of value in handling the 
chrome aftermath of this s>Tidrome, but that is another chapter 

7, 8, 9 For the reasons described above, the abstmence from to- 
bacco, the treatment of epidermoph)n:osis and the treatment of blood 
dyscrasias should be undertaken where mdicated and by the methods 
outlined 

10 The use of the technique of sympathenc ganghon block with 
procaine hydrochloride as a consen'^auve form of therapy has recently 
been advocated by Ochsner and DeBakey This was inspired by the 
work of Leriche and Kunhn''^ and their co-workers It is based on the 
fact that vasospasm is frequently one of the most important factors in 
thrombophlebitis from the viewpomt of producaon of pam and disturb- 
ance to the venous circulanon and reflevly by affecang nearby vems and 
even arteries and sometimes this may simulate arterial embolism The 
l)rmph flow may also be retarded The object m interruptmg the vaso- 
constrictor impulses by infiltration of the s>mipathetic ganghons vnth 
procaine hydrochloride is the reestablishment of the normal exchange 
of mtravascular and perivascular fluids and a breaking up of the vicious 
circle Ochsner and DeBakey have reported favorable results as follows 
Pam Avas relieved within one-half hour after the first injection m 86 3 
per cent of cases and in the remainder after the second injection This 
rehef was permanent More than 50 per cent of the patients v'^ere free 
from fever within 48 hours after treatment Fort)^ per cent of the paa- 
ents shoAved subsidence of edema xAUthin 4 days TAAm-thirds of the pati- 
ents AA ere discharged from the hospital AAOthm 8 days and 90 per cent 
AATthin 12 days One patient out of tAv^enty had a puLmonar}’’ embohsm 
They state that in folloAA’^-up studies for from 4 to 1 2 months! there has 
been no recurrence of edema or other postphlebitic mamfestations These 
are indeed remarkable figures In other hands the results, AA^hile encour 
agmg, i^A'^e not been qmte so good I knoAA”^ of tAAm cases of pulmonar) 
embolisnKm one series of fit^e cases '\^'hile the s^nnptom complex ma} 
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be changed, it is difficult to see how this, per se, would affect the actual 
inffammatory process of a thrombophlebitis, including the development 
of a grownng clot Is not the tendency to move about early mvitmg 
added risk of embolism? Their series shows a very low mcidence, but 
the number is agam too small for statistical mterpretation 

II X-ray Therapy Mention should be made of x-ray therapy, as 
used by Cany and others This techmque has apparently been successful 
in arresting the progress of certain cases of thrombophlebitis Our expe- 
nence with this method is extremely hmited, but I have seen several 
patients in whom it was successful and a few others in whom it faded 
It IS only fair to say that the hmited use of this method to date prevents 
any final conclusions as to relative merit as compared with other forms 
of treatment 

The Radical Therapy of Thrombophlebitis 

Conservative therapy is usually adequate In some mstances, because 
of location, a radical approach is not feasible Occasionally, with an 
actively progressive lesion, especially with suppurative thrombophlebitis, 
ligaaon of the vein well above the lesion may be indicated m an attempt 
to prevent extension This was first performed by Hunter m 1784®^ 
Many have smce advocated this procedure by a variety of techmques, 
some of which mclude excision of a portion of the vein The most fre- 
quent site of this operation is the femoral vem just penpheral to the 
junction with the deep femoral vein One object of the procedure is the 
prevention of embolism, but we know of two patients with pulmonary 
emboli shortly after the hgaaon It is thus no guarantee agamst embol- 
ism Two possibihoes suggest themselves Either the wall of the \ ein was 
inflamed above the hgaaon so that another thrombus started above the 
hgaaon (we know that this can happen) or another unknown \ ein was 
involved ^vlth thrombophlebias Both of the above menaoned paaents 
had received sj^^mpatheac blocks prior to the ligation 

Ligaaon and retrograde injection, especially bv the techmque 
described by Pratff® consatutes a definite ad\ ance in the treatment of 
vancosiaes, but it is doubtful whether this technique should be applied 
if there is any evidence of active inflammanon In this Pratt concurs 

Incision and drainage is verx’’ rarely advisable and should be restncted 
to frankly suppuraave cases Thrombectomy has been ad\ ocated by cer- 
tain workcrs^'-^s since the time of Demons'’’'’ (188 r), on the basis that it 
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reduces the incidence of pulmonary emboli and the tendency to refle\ 
vasospasm Kulenkampff^® recently reported SLTt)^-one cases advocating 
that after removal of the thrombus the vein should be hgated proximallv 
The nsk of emboli would obviously be reduced by performing the liga- 
tion first and then there would be doubt of the value of the throm- 
bectomy 


SUAIMARY 

In summary, an attempt has been made to sur\’-ey the present status 
of knowledge and theory regarding thrombophlebitis The next feu 
years should produce marked advancement in our understandmg of this 
problem and will undoubtedly revise many of our present conceptions 

REFERENCES 


1 Bnrker, N AV llioinhoplilcbitis, in 
The diaffMiis and treatment of cardio- 
vascular disease, edited bi AVilhani 
Stroud, Philadelphia, Da\ is, 1940, chapt 
56 

2 Dunham, W and Wriglit, I S Cul- 
tural studies of thrombophlebitis Un- 
published data 

3 Mellanb), J The coagulation of the 
blood, J Phynol , 1909, 3S 28, Pro- 
thrombase, its preparation and proper- 
ties, Proc Roy Soc London, ser B , 
1930, J07 271, and Ihronibase, its prep- 
aration and properties, tbid , 1933, J13 
93 

4 Ferguson, J H Intermedian calcium 
complex in blood coagulation. Am J 
Physiol, 1937, 119 765, and The blood 
calcium and the calcium factor in blood 
coagulation, Physiol Rev , 1936, 16 640 

5 Mellnnbj, J Heparin and blood coag- 
ulabon, Proc Roy Soc London, ser B, 
1934-36, 116 1 

6 Howell, AV H and Holt, E T«o nen 
factors in blood circulation — heparin 
and pro-antithrombin, A m J Physiol , 
1918-19, P 328 

Hon ell, AV H The coagulation of the 
blood, Harvey Lectures, 1916-17, 13 
272, Theories of blood coagulabon. 
Physiol J2«w,\1985, 15 436, Hemo- 
philia, Bull Netp York Acad Med, 
1939, 75 3, andSText-book of physi- 


oloyy 12 ed Plnladelphia, Saunders, 
1933 

7 Quick, A J On the coagulabon defect 
in peptone shock. Am J Physiol, 1936, 
116 635, and On the action of hepann 
and its relation to thromboplastin, ibid, 
1936, 115 317 

8 GUnnrd, F Des causes de la coagula- 
tion spontance du sang h son issue dc 
Torganisnie, Compt rend Acad d sc, 

1876, SI 102 

9 Baumgnrten, P Die sogenannte Ornan- 
isation des Thrombus Leipzig, A\ igand, 

1877, Zur Lehre loin rothen Thromlnis, 
Zentralbl f d mcd IVifsensch , 1877, 
15 131, and Entzhndiiny, Thrombose, 
Embolic und Metastasc im Lichte ticii- 
erer Forschuny Munich, Lehmann, 
1926 

10 Fnedlander, E Diagnosis and treat- 

ment of thrombosis and embolism Un- 
published data, and Kolloidchemische 
A'organgc bei kunsthclien und bei der 
spontanen Thrombose, IFicn, Ahn 
B"ch«sc7ir 1917, 50 1451 
Friedliinder, E and Sgalitzer, AI Die 
Phlebitis inigrnns und ihre Behandhmg, 
Med Khn , 1938, 223 

11 Dietrich, A Thrombose, liire Grund- 
loge und ilire Bedeiitung Berhr and 
Vienna, Springer, 1932, Endothelrcak- 
tion und Thrombose, Miinchen med 
IVchnschr, 1929, 76 272, and Endn- 



T loroiubophlebtus 


371 


karditis und Allgemeininfekbon, xhid , 
1928, 75 1828 

12 Znhn, F AV Untersuchungen U])er, 
Thrombose, Virchcncs Arch f path 
Anat , 1875, 63 81 , and De la formation 
des thrombus. Rev med d 1 Smsee 
rom , 1881, 1 18 

13 Edwards, J E and Edwards, E A 
The saphenous ^ahes m \aricose veins. 
Am Heart J , 1940, 19 338 

14 Homans, J Circulatory diseaies of the 
extremities New Aork, AlacmiUan, 1939 

15 Aleyer, O Phlebitis New York, Snvo\ 
Book Pubhshers, 1940 

IG Allen, E, and Browm, C E SImpbfied 
method of producing continuously an 
increased blood flow to the extremities 
Presented before the American Heart 
Assoeiabon, New York, June 8, 1940 

17 Frykholm, R The pathogenesis and 
mechanical prophilaxis of lenous 
thrombosis, Surg , Oynec 4 Obst , 1940, 
71 307 

18 Ochsner, A and DeBnke\, M Therapi 
of phlebothrombosis and thrombophle- 
bitis, Arch Surg, 1940, 40 208 

19 Patey, D H Artifidalli induced throm- 
bophlebitis, Surg, Oynec 4 Obst , 1937, 

64 1002 

20 Ries, E Some radical changes m the 
after treatment of celiotomy cases, 

A , 1899, S3 454 

21 Richardson, M H On certain unavoid- 
able calamibes following surgical oper- 
aUon, Boston M ^ S J , 1904, 151 683 

22 CoUer, F A Studies in water bal- 
ance, dehidration and administration of 
parenteral fluids, Minnesota Med , 1936, 
19 490 

CoUer, F A , Dicks, V S and Maddock, 
AA^ G Maintenance of normal water ex- 
change with intraienous fluids,/ AJI~A , 
1936, 107 1522 

23 Crafoord, C Prehminarv report on 
postoperative treatment with heparin as 
a preientive of tlirombosis, Acta chtr 
Scandinav , 1936-37, 79 407, and He- 
parin and postoperahie tlirombosis, 
ibid , 1939, S3 319 

24 Alurrai, D A\" G, Jnques, L. B, Per- 
rett, T S and Best, C H Heparin 
and thromliosis of veins foUownng in- 
)urv. Surgery, 1937, 3 163 


Murrai, D AA' G^ and Best, C. H 
Hepann and thrombosis, present situa- 
tion, JMMA, 1938, 110 118 
Best, C H Hepann and thrombosis, 
Bnt M J , 1938, 2 977 

25 Alahomer, H R and Ochsner, H The 
use of leeches m the treatment of phle- 
bitis and the preienhon of pulmonari 
embolism, Ann Surg 1933, 9S 408 

26 Chalier, A La privenfaon et le traitc- 
raent abortif des phl^bites post-opera- 
toires, Presse m5d , 1938, 4 O 1345 

27 Rouhier, G A propos de ubhsation 
des sangsues comme prdvenhf des phl6- 
bites post-operatoires, M5m Acad de 
chir, 1938, 64 356 

28 Bancroft, F A\ , Stanlev-Brown, M 
and Quick, A J Postoperabve throm- 
bosis and embohsm. Am J Surg , 1935, 
28 648 

Bancroft, F A\ , Stanlev-Brown, AI 
and Chargafl", E Postoperatn e throm- 
bosis and embolism, Ann Surg, 1937, 
106 868 

Bancroft, F AA' Personal communica- 
tion 

29 AA’’nght, I S Conser\ati\e treatment 
of occlusiie arterial disease. Arch 
Surg, mo, 40 163 

30 Murphy, H L The treatment of throm- 
bophlebibs witli acetvl-betamethjl chol- 
ine chlonde iontophoresis, Surg , Oynec 
4 Obst, 1937, 65 100 

31 Sokolov, R A and Me\ers, M P The 
treatment of deep thrombophlebibs and 
chronic leg ulcers with acetvl-beta- 
melhyl-cholme chlonde iontophoresis. 
Am Heart J , 1939, 17 316 

32 Sa>lor, L, Koiacs, J, Dunee, A AA 
and AA^nght, I S Tlie treatment of 
chronic \ancose ulcers bv acet^l-beta- 
metlnl-chohne chloride iontophoresis, 
JAMA, 1936, 107 114 

33 Oclisner, A and DeBakei, M Throm- 
boplilebibs, the role of \asospasm in tlie 
production of its clinical manifestations, 

JAMM, 1940, 114 117 

34 Leriche, R Traitement cliirurgical des 
suites ^loign^cs des plilebites et des 
grands oeddmes non mddicaux des mem 
hres mfeneures. Bull el mint Soc nat 
de chir , 1927, 53 187 

1 cnclie, R and Kunim, J Triiitcment 


372 


THE BULLETIN 


imm^diat des phl^bites postop6ratoires 
par I’lnfiltration novocolniques du sjin- 
pathique lombaire, Presse mid , IQSi, 42 
1481, and Tratamiento immediato de la 
flebitis post-operatonas par la infiltra- 
ci6n del simpdtico lumbar, Crdn mid 
mex , 1934, S3 389 

35 Hunter, J Obser\ations on the in- 
flammation of the mternal coats of 
veins, Tr Soc Improvement Med ^ 
Chir Knowledge, 1793, 1 18 

3() Pratt, G H Segmental sclerosis of 
the saphenous vein for varicose veins, 
ulcers and diminished arterial supplj, 
JAMA, 1939, US 925, and Surgical 
treatment of varicose \eins and ulcers 


bj segmental sclerosis. Am J Surg , 
1939, 44 31 

37 Bddmger, K Operate e Behnndlung 
der akuten arkumskripten phlebitis, 
lEien Uin IVchnschr, 1912, S5 1217 

38 LhMen, A fiber 1 hrombektomie bei 
Venenthrombose und Artenospasmus, 
Arch f khn Chir , 1937, 189 63 

89 Demons Contribution au traitement 
antisepbque des phl6bites. Bull et mSm. 
Soc de chnurgiens de Pans, 1881, 7 
878 

40 Kulenkampif, D Die Verhiitung 
schw erer oder tddhcher Embolien (lurch 
Ausrhumung der Venn ihaca, Arch f 
khn Chtr, 1938, 193 727 


MAY 1941 


NEWER KNOWLEDGE OF BLOOD 
TRANSFUSIONS* 

John Scudder, Charles R Dreav, Elizabeth Tuthill, B Sc , 
AND Margaret E Smith, Ph D 


S^ 2 SH 5 H 5 H 5 HSHgBEL^ in 1914 reported on combating experimental hemoi- 
S a rhagic shock in dogs by infusing red cells suspended in 

a K Locke’s solution after discarding the plasma Subse- 

K a quently, Rous and Turner^ demonstrated that the lon- 

gevity of the red blood cells could be enhanced if such 
erythrocytes were kept m a dextrose-citrate solution in a refngerator 
These two expenmental obsen^ations led Robertson® to use presen’^ed 
red cells in treating the wounded at the casualty cleanng stations of the 
Third Army of the B E F during the first World War Twenty-two 
such red cell transfusions, some fortified with gelatin, were given to 
twenty individuals Of these, eleven were discharged to the base hos- 
pital and nine died Among the latter, all except one were temporarily 
benefited by the stimulating effect of the cells 

Perr)'^^ extended the preservation of erythrocytes by shownng that 
the oxygen-carrying power of the red blood cells was maintained bet- 
ter in a solution of dextrose and lithium citrate than m one contaming 
sodium citrate Cells so preserved were transfused to man after removing 
the supernatant plasma 

Prior to this use of prescrt^ed cells, Richard Weil,® in 1915, had 
transfused citrated human blood which had been kept for several days 
in cold storage 

The observ^ations of Yudin® on the transfusion of stored cadaver 
blood and tlie expenmental vide scale use by Duran Jorda’"^® of con- 
serv^ed citrated blood dunng the Spanish Ci\ il ^^'^a^ stimulated im esuga- 
tions in many laboratories 

In the present war, plasma or serum is being used in preference to 
both red cell and presented blood transfusions 

What has led to this complete retcrsal in current medical thought' 

* Presented before The Nevr \ork Acadcm> of Medicine Januirv 17 1941 m the Friday Afternoon 
Lecture Senc< Tln< ctutN rmde po< iWc h\ a Rnnt irom the Ulood Transfu«}on Better 

ment Association Nc\n \ork \ ork From the Surcica! Pitholo-.-y Laboratory of the Collnre 

of Ph>sjcnns md Surgeons Columbia University New \ork New \ork 
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Tabi^ I 

CHANGES IX CELLIjLAR ELExMENTS OF PRESERN ED BLOOD 
0^e^ 30 d n s in refrigerator at 4-0° C 


L onftituent 

Heparin^ 

Sodium citrate^ 

Red Blood cells 

Mean cell diameter 
(Halometer method) 

Cell counts at const int level 
for a month 

1 

20 per cent decrease in 50 davs 

Moderate destruction of erv- 
throcjtes after 16th claj with 
decrease of 1,000,000 to 1,500,- 
000 at end of 30 davs 

Hemoglobin 

(Helhge) 

Tots} rcnnin<; constsnt 

15-25% in jilnsina in 30 davs 

Total remains constant 

15-25% niaj diffuse out in 30 
da^s 

A\ hite blood count 

60% decrease in 24 hours 

Fall 27% in first 6 davs 

Pohmorphonucleai 

neutrophiles 

Show earliest and most rapid 
degenerative changes with nu- 
clei losing shape 50% decrease 
m 48° 

Nuclear changes in 24 hours 
In 48 lirs 60% decrease In 15 
davs liquefaction and droplet 
formation becoming subse- 
quent smudges 

Eosinoptnles 

1 

Bnsophiles 

Show least changes m sire, 
shape and staining qualities 
over 1 month 

M’'ell preserved at end of 30 
! dais 

Well preserved at end of iO 
days 

I Amiphoct tes 

Retain shape, size and staining 
properties better tlian neiitro- | 
1 philes Recognizable at end of 
30 days 1 

More resistant than polv- 
morphonuclears 

Recognizable at end of 30 davs 

^Ionoc^ tes 

!More resistant / than nentro- 
philes / 

Difficult to trace 

'Ihromboci'tes 

Rapid decree e during first 3 
da\s 

/ 

1 

t 

Earlv decrease 


CoK ITIO^S OF E\PEnlMtNT 


Donor 

Ivqie 0 f 

Ivpe 0 

Blood'' (v enous) 

5 0 cc ' 

4 5 cc 

Anticoagulant 

5 mg dry heiiarin (Con- 
naught 

0 5 cc 15% sodium citrate 
solution 

Test tube | 

1 

Round ' bottom — Internal di- 
ameter ll 1 cm 

1 Flat bottom — Internal dii- 
meter 1 G cm 

Mixing of sample 

1 

0 5 cc plasma remov ed for k i 
nnnlysi \ after certrifugation I 
lir 300 p RPM Blood mixed 
inverti ar tube 15 \ | 

Shaking 

lime of experiment 

Fall, p|)8 

Winter, 1939 
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CELLULAR CHANCES IN HEPARINIZED BLOOD 
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CELLULAR CHANGES IN CITRATED BLOOD 
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Changes in Electrolyte Distribution 

The Tenneabihty of Erythrocytes to Sodnmi mid Votassmvi The 
e\it of the potassium ion from certain plant cells is one cntenon of the 
permeability, for the mtegrity of the cell is unlikely to be mamtained 
under adverse conditions on account of the steep concentration gradient 
M^hich exists between the intracellular potassium and that of the external 
solution 

Gurber^® reported the impermeability of erjThrocytes to sodium and 
potassium, but Hamburger and Bubanovic-” pomted out m 1910 that 
if the salt concentration of the serum is changed, or the carbon dioxide 
tension altered, both canons will readily cross the cell membranes 

hi VIVO, disturbances m both the plasma potassium and sodium ion 
concentrations occur 

In vitro, a rapid diffusion of the potassium ion from the etythrocytes 
mto plasma transpires ^"> With this, there is an associated lov - 

ermg of the sodium ion 

These changes were remvestigated with the hope of ascertaining 
some underlying mechamsm 

Analytical Procedure Sodium tvas precipitated as uranyl zinc sodium 
acetate accordmg to the method of Butler and Tuthill Potassium by 
a modification of the argenticobalomtnte method Ammoma 

nitrogen by the isothermal distillation method of Conway 

Preliminary Analyses Similar quantities of venous blood were col- 
lected from the same donor in three separate hematocrit tubes In the 
first, there was no anticoagulant In the second, there v’^as placed exacdy 
i milhgram of sodium heparin In the third, o 5 cc of 3 5 per cent 
sodium citrate solution ivas muxed uath exactly 4 5 cc of blood 


RESULTS OF PRELLMINARY ANALYSES FOR SODIUI'I 


1 

Serum sodium 

321 7 mg % 

139 8 il eq/I 

2 

HepnrmiKed plasma sodiiuu* 

317 9 mg % 1 

138 1 M eq/L 

a 

Citrated plasma sodium* 

328 9 mg % 

142 8 M eq/T> 


* Corrected for sodium m anticoagulant 


Next, an attempt was made to establish a senes of normal lvalues, 
using each of the anticoagulants 

Experiment i Blood samples were collected from each of eight nor 
mal mdividuals mto hematocrit tubes Muth an mtemal diameter varying 
betv^een 6 and 7mm and contaimng exactly i milhgram of the sodium 
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Tabm II 

PLASM V SODILM IX NORMAL HEP VRIXI7ED BLOODS 


Corrected for Sodium in AnhcoagxiLnt 


IXumher 

I 1 

^hlliyrams Per Cent i 

VilliequiTalents 

Per Liter 

1 

320 1 

139 2 

2 1 

[ 319^ 1 

1391 

3 

323 4 

140 6 

4 

316 0 

137 4 

6 

316 7 

137 7 

6 

3220 

1400 

7 

317 9 

138 2 

8 

317 9 

138 2 


3195 

1388 


fARLE III 

PLVSMV SODILM IN NORMAL CITRAIED BLOODS 


Corrected for Sodium Added 


Number 

Milligrams Per Cent | 

11 illiequi~nlents 

Per Liter 

1 

! 317 3 

138 0 

2 

318 0 

138 3 

8 

1 337 8 

1465 

4 

1 316 8 1 

137 8 

5 

1 316 5 

1375 

6 

1 309 8 

134 7 


3195 

138 8 


Silt of hcpann The results of the plasma sodium anal\ ses are recorded in 
Table II These compare closely w ith the accepted t alues 

Expernnent ;? In a manner similar to Experiment i the range of 
normal values Mas checked on citratcd blood plasma The results are 
listed in Table III 
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Expernnent ^ Uniform samples of blood were obtained from each 
of nmeteen flasks at the time of giving the presented blood transfusions 
After centnfugmg, the plasma was analyzed for its ammoma, potassium, 
and sodium content The corrected results are tabulated in Table IV 
Stored blood loses potassium at a constant rate from the cells The 
extreme values recorded show a decrease of 30 7 milhequivalents for 
plasma sodium during the first week Sodium, therefore, enters the red 
blood cells rapidly during the first five days and then approaches at a 
steady state Dunng the same period, there is an increase of 29 3 milh- 
equivalents of potassium "With these changes, ammonia nitrogen had 
increased to o 58 milhequivalents per hter 

A possible explanation may he in the work of Jacques'*' who 
demonstrated that changes in ammoma concentranon alter the per- 
meability of the sea algae, V aloma niacrophysa Kutz, to both sodium 
and potassium ** 

Conway"®’ saw a sharp nse m ammonia concentration occur withm 
the first few minutes after the shedding of blood, this was slowed by 
collecting blood under CO2 

The permeability of the erythrocyte protoplasm to canons has been 
widely mvestigated Certain factors, however, such as an increase 

m CO2 tension** or change in fluid medium,®* or change m pH®' will 
markedly alter this state of “selecuve permeabihty ” 

Maizels®* in 1935 indicated that moderate shifts m pH do not alter 
the permeabihrv'- of er}'throcytes in respect to sodium and potassium, 
pronounced changes do aflFect the permeabiht)% however 

It has been noticed that among the different presen^anves used in 
blood storage, the one containing glucose and salt in the proportions sug- 
gested by Rous and Turner^ prevented hemolysis but did not alter the 
ounvard diffusion of potassium The pH of the plasma which had been 
preserved Muth Rous’ soluuon \\ as 7 i Others, repomng their results on 
blood stored m glucose, record a fall in the pH of such specimens 
Sheep’s blood presen ed with and w ithout CO2 revealed marked dif- 
ferences m both hydrogen and ammonia ion concentrations 

To test again the effect of CO; on human blood, the following con- 
trolled obsen ations w ere made 

In each of the eight experiments, blood was obtained in the usual 
manner from a different indnidual, isotonic solution of sodium citrate 
being used as the anticoagulant One half of the sample w as drawn into 
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an atmosphere of carbon dioxide while the control m as collected in air 
The details of the experiment have been previously reported 

Remits The results of one of these experiments in which determina- 
Dons of the concentrations of ammonia, sodium, and potassium 10ns v ere 
made at mten^als durmg a nvo-week penod is recorded in Table V It 
IS noted that the concentrauon of the ammonia ion m the blood taken 
under carbon dioxide was loiver, the rates of potassium and sodium 
changes slower, and the pH nearer neutral at the end of the expenment 

The concentration of ammoma ion m the control, beginrung at o 07 
milhequivalents per liter rose to o 67, m the CO2 environment, it began 
at o 01 and rose to o 31 The mcrease in the concentration of ammonia 
ion for the two-week period m the blood taken in CO2 is, therefore, only 
50 per cent of the mcrease noted m blood taken m air Plasma sodium 
values decreased in the control 197 milliequn alents per hter, in CO2, 
10 8 Plasma potassium values mcreased m the control 19 o milliequn a- 
lents per hter, m CO2, 1 1 4 

The plasma pH value m CO2 approached the normal more closely 
than did the samples taken in au: Hemolysis m the latter vas greater 
than in blood collected in carbon dioxide 

Conclusions 

1 There is a rapid, constant decrease in sodium in the plasma of 
presented blood 

2 This decrease is roughly inverseh proporuonal to the increase 
in plasma potassium 

3 There is a suggesni e e\ idence that n ith an increase in ammonia 
content of blood plasma, permeabilir\ of the en throcyte protoplasm to 
these m o 10ns is changed 

4 Blood drawn under carbon dioxide maintains a plasma pH \ alue 
nearer neutral than blood dravm in air 

5 Changes in the plasma concentrauons of ammonia, sodium, and 
potissium 10ns in such blood collected in CO2 is less than in air 

6 Hemolysis is retarded by collecting blood in an atmosphere of 
cirbon dioxide 

ChANI.LS in CxLClLM, AHCNFSILM XNU PnOSPHORLS CoNTENT 

Of the SIX minerals commonh present in h\ ing matter calcium has the 
greatest tendency to form insoluble salts In man it occurs in the form 
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of the phosphate or carbonate and may be divided into tv^o forms dif- 
fusible and indiffusible The former is capable of existing in the ionized 
state and only a small poraon is ever actually dissociated from its vei^' 
stable salts 

In the body it exists as tricalcium phosphate, a relanvely insoluble 
compound, but under the influence of carbomc acid of the plasma, it is 
partly converted to the more soluble calcium bicarbonate and calcium 
hydrogen phosphate 

CasCPOOs + 2H2CO3 > aCaHPO* + Ca(HC03)2 --- > 

2Ca++ + 2HPO4- + Ca"-+ + 2HCO3- 


Methods Calcium \\ as determined by the method of Clark and Col- 
lip,”“ the final titration being done against a standard sodium oxalate 
solution 

Phosphorus, deternuned as phosphate, v'as done by an adaptanon of 
the methods of Clark and Collip”'* and Fiske and Subbarow Follow- 
ing the suggestion of Gamble®'^ the base equivalence is i 8 umes the 
molecular concentration of HP 04 An adapnon of several methods®®* ®®> ®® 
was used m determining magnesium 

Fiocediire From a voluntary donor, 450 cc of blood v^as drawn in 
air mto a bottle contaimng 50 cc of 3 5 per cent sodium citrate solunon, 
and then divided into tv elve equal portions and kept m a refrigerator 
On the plasma of one sample, calcium, magnesium, and phosphorus ana- 
lyses were done on the day of collection and on the following day 
Then, on every second day, two tubes vnre taken From one, the 
plasma was immediately removed, from the other, only after mverung 
five times and centrifuging for thirty minutes 

Remits The results are presented in Table and Table and 
indicate the changes xvhich took place durmg nine days Each is an aver- 
age of at least two separate determinations by two mdividuals 

Dtscussi^ Joseph and Aleltzer®® reported in 1910 that the toxicity 
of the chloriaes of magnesium, calcium, potassium, and sodium varied in 
almost inversa proportion to the quantities found in blood, particularly 
in the plasmy Since plasma potassium concentration is greater than 
plasma magmpium concentration, significant increases in the latter, ac- 
cording to tl'Vs theory, would be more toxic These results indicate that 
during the nii e day observation penod, there is very little outivard dif- 
fusion of magnesium 



Newer Knowledge of Blood Transfusions 


385 


Tabix VI 

PLASMA CALCIUM AND PHOSPHORUS CHANGES IN PRESERVED BLOOD 


Age tn 
Days 

Calcium 

Phosphorue 

Before Shaking 

After Shaking 

Before Shaking 

After ShakiTiff 

% 

M eqJL 

^ig % 

1 / eq /h 




! V eq/L 

0 

92 

46 



1 86 

2 1 



1 

88 

44 

87 

4 4 

j 3J5 

20 

34 

1 97 

3 

89 

45 

87 

44 

1 34 

1 97 

34 

1 97 

5 

86 

43. 

92 

46 1 

1 35 

20 

86 

2 1 

7 

87 

44 

87 

44 

38 

22 

36 

2 1 

9 

9 1 

46 

9 1 

46 


2 1 

40 

23 


Tabix VII 

PL\SMA MAGNESILM CHANGES IN PRESERVED BLOOD 


Age in 

Days 

Magnesium tn Milliequivalenis per Liter 

Before Shaking 

After Shaking 

0 

23 


1 

23 

1 

2 35 

3 

25 

24 

5 

26 

24 

7 

25 

25 

9 


24 


Slm\iar\ 

1 The plasma calcium ion concentrauon of presen ed blood re- 
mains constant for a penod of nine days and is not increased by 
shaking 

2 There is no definite increase in the plasma phosphorus content 
This IS not accentuated bv shaking e\ en in the nine-da\ old blood 

3 Magnesium diffuses out of the crsThrocytes of stored blood at 
a \ery slow rite if at ill Sinking ipparently does not increase this 

4 The actuil increase m magnesium at the end of nme da\ s’ storage 
appears to be too small to iccount for am toxic mimfestanon following 
tnnsfusions of sucli presen cd bloods 
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Tabi-e VIII 

•\CID-B VSE COMPOSIIION OF FRESH BLOOD PLASMA 


{Expressed m Milhequitalents per Liter) 


Base 

Acid 

Ion 1 

^ Gamble 

[ Gutman 

Ion 

Gamble 

Gutman 

N'l ' 

U2 

112 

HCOy 

27 

28 

K ' ' 

i 

5 

5 

Cl' 

103 

m 

Cn " 

5 

5 

HPO/' 

• 2 

2 

Mjr" 

1 

3 

2 

SO 4 " 

1 

1 




Org Ac 

6 

1 




Protein 

16 

18 

1 otnl 

155 

154 

1 

! 

155 

1 

154 


Changes in the Total Llectrollte Structure of the Plasma of 

Preserved Blood 

’With these obseri^ed alterations m the potassium, sodium, ammonia, 
calcium, phosphorus, magnesium, and hydrogen ion concentrations, the 
status of total ionic balance in agmg blood needs mvesngauon 

To this end, freshly drawn blood was set aside at approximately 
monthl)^ intervals for four months The cations were determined as in 
the previous section, and of the amons, the bicarbonate, chloride, phos- 
phate, and hydrogen ions were anal)' 7 ;ed The sulphates, organic acids, 
and proteins were omitted, as there is not a complete unanimity of 
opmion concerning the equivalent values to be assigned to the organic 
acid and protem components on the acid side of the equation 

The chlorides were determined by the method of Van Slyke’® and 
the carbon dioxide and oxygen by the method of Van Slyke and Neill 
The pH measurements were earned out by means of the glass electrode 
potentiometric method of Macinnes and Longsworth The bloods 
which M ere exammed on the fifth, sLxt^T^-eighth, and one hundred seven- 
teenth days of presen'^ation had been stored m narrow-v aisted dumb- 
bell-shaped flasks which ^ontained 50 cc of 3 5 per cent sodium citrate 
and 450 cc of blood The? interface diameter between the settled cells 
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Tabix IX 

CHANGES IN TOTAL CATION STRLCTLRE 
IN THE PLASMA OF PRESER\’ED BLOOD 


{Expressed tn Milhequivalents per Liter) 


Cation* 

Normal 

Outman 

Age in Dags 

1 ^ 

21*** 

68\ 

1 9S* 

J77+ 

1 


Na’ 

U2 

122 4 

106 8 

1190 

89 7 

105 2 

120 7 

K’ 

5 

28^ 

j 350 

29 2 

54 2 

40 6 

28 8 

Ca" 

5 

53 



5 7 

53 

5 4 

Mg ' ' 

2 

1 9 



24 

2 7 

2 1 

Total 

154 

157 8 

149 3 

156 1 

152 0 

153 8 

1 

157 0 


CHANGES IN ANION COMPOSITION IN 
THE PLASMA OF PRESER^ ED BLOODft 


Amoris 


HCO,’ 

27 

166 

11 9 

1 

15 4 

1 12 4 

10 7 

16 5 

Cl ' 

103 

99 3 

99 7 


80 0 

99 7 

107 0 

HP,0" 

0 

1 

19 

60 

j 52 

82 

7,5 

1 t 

i 


* Coimnerctal bottle ** Cndisrurbed plasma *** Wide mouth flask 

Interface 10 4 Cm t Interface 3 5 cm Interface 8 6 cm 


and plasma was 3 5 cm All but one of these flasks m ere inverted to mix 
thoroughly the cells and plasma, before the sample was centrifuged and 
the plasma removed for analyses The values in the last column i\ere 
obtained from the plasma of a blood one hundred seventeen days old, 
which had not been disturbed during the entire period The ru enty-onc 
day old blood was kept in a wide-mouthed flask (interface 8 6 cm ) 
while the ninety-three day old blood (column six from the left) Mas 
collected m a commercial bottle (interface 104 cm ) which contained 
7c cc of 2 5 per cent sodium citrate in physiologic saline under \ acuum 
of 24-26^nches of mercury All \alues arc corrected for dilution and 
added sodium or chloride 

Dtsaission The greatest changes arc seen in the sodium and po- 
tassium ion concentration, particularlv m the bottle m w hich the blood 


tt \Vc arc indclitctl to \ n ant! E B Gutman for jv-rmi »on to u c their fimrc« for normal 
Inirmn crum 
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M as collected under vacuum 

Calcium m these bloods stored for longer periods, acted smiilarly 
to that in bloods stored for shorter periods and showed relanvely httle 
change, nor did mixing a one hundred seventeen day old blood increase 
the plasma calcium content 

Magnesium, as the second largest constituent of the cells, might have 
been expected to shoM^ a greater outward diffusion 

The total average number of milliequivalents in the sl\ bloods 
amounts to 1543 compared with the control nomial value of 1540 

The alkali resen'^e of the plasma as measured by the CO2 combining 
power decreases with age The chlonde ion concentration decreases, but 
not to the extent of the sodium ion The plasma chloride concentration 
of the blood which had been collected m a commercial vacuum bottle 
and which contamed an additional 70 cc of normal salme was strikingly 
low when compared with the high chlonde values in the samples taken 
under atmospheric pressure without the addition of saline 

The plasma phosphate concentration gradually increases in the blood 
M ith increasing age, but never as great as that of potassium 

The pH of stored blood after mixing with the plasma varied betw een 
7 I and 7 34 

The quantity of the determmed anions in these slx bloods ranged 
from 1006 to 1269 milliequivalents per liter, with an average of ap- 
proximately 1 1 7 These figures are exclusive of the sulphate, protein 
and organic acid anions 

Smmnary In the plasma of bloods stored m an electric refrigerator 
thermostated at 4°C for a period rangmg from five days to four 
months, the followmg changes were obsen'^ed 

1 Potassium increases 

2 Sodium decreases 

3 Calcium remains practically constant 

4 Magnesium shows little change 

5 Bicarbonate decreases 

6 Phosphate increases, particularly follovung agitation 

7 Chlorides decrease in plasma mtimately mixed with the cells 
remain constant or slightly increased v^hen left undisturbed 

8 The total cation concentration remains constant, despite great 
variauons in the plasma content of individual cations 

9 The obsen^ed loss of determined anions suggested that balance 

\ 
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Day* 
Figure G 


IS maintained by a gradual mcrease m the organic acid ion com- 
ponent and a decrease in albumen 
10 The pH changes of the whole blood after mrxing are shght 

Some Factors Go\ernixg Transport of Blood 


In a previous report trauma to blood in the form of shaking caused 
loss of potassium from the cells and rapid laking 

During the hunter of 1938-1939, the blood from ninerv’--six volun- 
tary donors at the Alt Smai Hospital* aaas collected in mason jars con- 
taining ’ 5 or 3 o per cent sodium citrate From these, five to sl\ cubic 
centimeters were remo\ ed and stored in idenncally shaped centnfuse 
tubes These tubes Mere transported at once to the Presbyterian Hos- 
pital, a distance of si\ miles 


1 here v as no gross hemoly sis in these tubes containing freshly^ shed 
blood, w hereas old blood transported at the same time in partially filled 
mison ]ars rc\ealcd striking hemoly^sis 

At t ary mg mten als, the blood w as remot ed from the refngerator and 
mixed by imerting the tube 20 umes The results are depicted in Fig 6 


ligation and 


mtr frratimde to N Rosenthal and 
to t le Stnai Hospital for p€rmi«’«ion 


«-tafF for their cooperauon in tins 


m\ es 
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Table X 


IxVCREASIXG EFFECT OF lULUiMA WITH INCREASING AGE OF BLOOD 


Time m 
Weeks 1 

Plasma Potassium 

Plasma Ammonia Nitrogen 

as Milligrams 

Per Cent 

as Millie 
Per 

quivalents 

Liter 

as Milligrams ! 

Per Cent I 



1 Before 

After 

Before 

After 

1 Before 

After 

Before ! 

After 

0 

254 

26 0 

05 

67 

0 09 

1 

0151 

0 064 

on 

1 

631 

149 2 

101 

382 

0 58 

0120 

0 41 

0 90 

2 

73 6 

172 6 

18S 

44 1 

0 87* 

145* 

062 

104 


* Volume of blood, 25 cc 
All other experiments, volume of blood 50 cc 


Discussion The curve represenong the diffusion of potassium m the 
unshaken blood is the same order of magmtude as previously reported 
for citrated blood In each instance, agitation caused both potassium 
and hemoglobm to leave the cells Durmg the first few days, this was 
not as great as later As the plasma potassium concentraaon approached 
that withm the cells (i e , decrease in concentration gradient) shaking 
dislodged less 

To check these findings a controlled experiment vas set up 
Method The blood of two voluntary donors, type A and type B, 
was drawn at weekly mten'^als and placed m 50 cc colorimeter tubes 
with an mtemal diameter of 2 cm containing 5 cc of 3 5 per cent 
sodium citrate solunon 

At the end of rwo weeks foUowmg the draAving of the last blood, 
the previously dravm samples were removed from the refrigerator where 
they had been kept, stoppered and sealed, at a temperature of 5 to 6° C 
A small sample of the plasma was taken from each of the slx tubes for 
potassium and ammoma determmations After this, all of the tubes were 
rotated end over end on a specially devised piece of apparatus for twenty 
minutes, centrifuged, and from each, samples were taken for potassium 
and ammonia determinations after the rotatmg 

The diffusion of potassium from red blood cells to plasma follow- 
ing trauma increases rapidly with increasing age of the blood This sug- 
gests that if transportation of blood is contemplated, it should be done 
while the blood is fresh for the damage incurred by the cells is less at 
this time than when the blood is older 
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The effects of shaking can be greatly reduced by filhng the con- 
tainer completely ^vlth blood Duran Jorda^“ employed this prmciple 
durmg the recent Spamsh Civil War m which presen ed blood was used 
on an extensive scale 

It would appear, then, that m the transportation of presented blood, 
factors which would mimmize the loss of intracellular substances, such 
as decreasmg the interface benveen cells and plasma, obviating any 
interface benveen hquid and gas by filling the contamer completely, 
should be also considered m addition to proper refrigeration, etc 

Snvnnary i The diffusion of intracellular substances (potassium and 
hemoglobin) is accelerated by shaking and factors which limit this 
should be employed in blood preservauon 

2 Transportation of presented blood adequately refrigerated in 
suitable containers completely filled should be done early after shedding 

Plasma 

These studies indicate that degeneratne changes occur as soon as 
blood leaves the vascular system, and progress \vith age The large 
changes m the electrolyte composition might indicate its unsuitableness 
in those pathological states which are known to be associated with dis- 
turbances in the mineral metabolism, such as dehydraaon,^-> adrenal 
insufficiency,®^ and traumatic and hemorrhagic shock Should 
large amounts of old blood be given rapidly in these conditions, dan- 
gerous sequelae might ensue 

Since the work of Bowditch'® in 1871, increasing attention has been 
directed to both scrum and plasma as possible substitutes for Avhole blood 
transfusion 

Amberson'® in his review on this subject has pointed out some of the 
advantages of plasma 

Using the elcctrophoreuc method of Tiselius,'' as modified bv 
Longsworth,"®-®® the stabilirv of the various protein components in 
plasma has been investigated -* These obsen anons confirmed the previ- 
ous \i ork of Knoll®' ho reported a decrease in albumin, a change in 
the albumm-globulin rauo, and an increase m gamma globulin 

To ascertain more exactly the magnitude of these alterations, blood 
y as draw n from a single donor at var\nng intcn als, and the plasma sepa- 
rated from the cells on the same day 

These \alucs indicate a decrease in the albumin and a shift in the 
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albumm-globulin ratio, accompanied by an increase m gamma globulin 
m the supernatant plasma of stored blood 

In order to compare nvo common methods of desiccatmg plasma, 
blood was draum from the same individual and the plasma of one portion 
was dried under vacuum from the frozen state, while the second por- 
tion was dned at body temperature as has been suggested by Edw ards, 
Kay, and Davie ^ Electrophorenc patterns of the former gave a sharper 
picture than the one derived from the latter, indicating that the plasma 
reconsntuted from the frozen state appears to be more normal 

Electrophorenc studies on liquid plasma preserved for five weeks, 
and in one instance for a year, shotved evidence of some alterations 
particularly in the beta globuhn region 

Practical Coksider.\tion's 

Healthy donors, free from commumcable diseases, are to be chosen 
Blood obtained from cadavers is to be rejected, both on account of 
marked electrolytic changes and degradation products 

In the collection of blood, stnct surgical asepsis is to be observed 
Cleansing the skin is the most important step on account of the danger 
of contammaaon The skin of the antecubital fossa should be scrubbed 
tvith soap for two minutes This is removed wnth 70 per cent alcohol 
Three and a half per cent tincture of iodine is painted over the area and 
allowed to dry 

V enipnnctnre Prior to the t enipuncture, the skin is agam sw-^abbed 
wth 70 per cent ethyl alcohol A wheal is raised o\ er the selected vein 
by injecting i per cent no\ ocain, in the center of which a small mck is 
made by using a number eleven blade A large needle of number thir- 
teen or fifteen gauge is used for the phlebotomy 

Tnc blood IS collected by the closed system This is supenor to an 
open one for not only are chance contaminations decreased but also 
the loss of CO. IS lessened The keeping quabnes of blood are further 
enhanced by its collection in an atmosphere of carbon dioxide 

As chemical changes are a function of temperature, the nearer zero 
the blood is stored, the slower wnll be these changes Freezing is to be 
atoidcd as it causes rupture of the red cells As chemical reactions are 
also a function of the surface area, it is natural that blood kept in spe- 
cnlly designed bottles m w hich the interface betw een the plasma and the 
cells is small w ill enhance its keeping quahnes 
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Alh 


Tresli IZdoycdd 


20 day old 28 day cdd 

Figure 7 — Electroplioretic jiatterniof prcser\ed 
plasma from same donor Four blood samples 
taken at different times, collected in 3 5 jicr 
cent sodium atrate and stored in four tubes in 
electric refrigerator at 4' C ’1^7le A blood 

In the preparation of plasma, either the settling or the centrifuge 
method may be employed "With die latter, a botde capable of contain- 
ing the Ai'hole donation of blood (500 cc in one botde) is ideal for nvo 
reasons i ) this halves the chance of contamination, and 2 ) the yield of 
plasma is greater (Number three International General Electric cen- 
trifuge bottle— 62 per cent citrated plasma yield vs 46 per cent yield 
by setding seventy-two hours in a dumbbell shaped flask ) 

In the removal of plasma, the procedure should be carried out in 
a dustproof, air-conditioned room, the air of which has been sterilized 
by ultraviolet light radiation This will prei'-ent possible airborne con- 
tammants that ha been found in plasma The remoi^al of the plasma 
should be carried hut in a cabinet, thus minimizing further chance of 
infecaon \ 

Pooling and cii\t7ire The plasma from six to eight donor bottles is 
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siphoned off by suction and pooled in a tu o-hter flask Cultures, both 
aerobic and anaerobic, are taken 

Final container The plasma is not considered suitable for final pro- 
cessing until a rvvo-week negative report has been received The pool 
IS then broken down mto the final containers, 500 cc of plasma may be 
mixed with 500 cc of saline The last portion of the pool is collected 
in a pilot bottle so that the concentration of the plasma mixed ^vlth sahne 
IS similar to that of the larger bottles This matenal senses as a test on 
the sterihty of the final container as well as fumishmg another check 
on the stenhty of the plasma 

Filtration The safety of the plasma is enhanced if it has been passed 
through a clarifying and stenlizmg filter This step may be earned out 
after the initial pooling in a Seitz filter 

Dried Plasnia As protems are more stable m a dried state, the keep- 
ing quahties of the plasma may be enhanced if it is reduced to such a 
condition by a suitable lyophile process The dried plasma can then 
be dispensed in glass sealed ampoules 

Use Dried plasma is turned into the liqmd state by the addition of 
distilled water It may be reconstituted in either an isotonic or hyper- 
tonic form, depending upon the amount of dJuent added 

One abnormahtv, however, of such plasma is its extreme alkalinity 
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Frederick Gr\nt Banting 
1892-1941 





llie tragic deatli of Sir rredenck Grant 
Uanting in an aeroplane ntciclent in Nen- 
foimdliuifl iiliilc on an important mission 
to Dnglanrl came as a profound shock to 
hundreds of tliousands i\ho are linng to 
daj onl^ because of the brilliant researclies 
of this benefactor of mankind His death, 
while engaged in actiie senice m line of 
dut\,” should be recorded as one of the 
major indiiidual casualties of the present 
war He was fiftv sears of age 

He IS best known for bis successful iso- 
lation of insulin, the internal secretion of 
the pancreas ITiis epoch making discoien 
was made in 1921 in his thirtietli lear ilic 
ston of his success is a saga of indisiduni 
dctcniimation, resourcefulness and single- 
ness of jiurpose against oierwhelming odds 
Inteniationalh famous professors with ‘the 
faiilities of well equipped lahoratories at 
band bad been engaged unsiiccessfiilh for 
two generations in an attempt to isolate the 
siihstancc which controlled the concentra 
tion of glucose in the blood 

In the presence of such a record the or- 
dinan person witlioiit equipment, monci or 
spcilal training would haic ahandoned tlie 
attempt to sohe a problem which had re- 
sisted the efforts of so distinpruished a group 
of scientists Hut soimg Frederick Grant 
Banting was not an ordinari person He 
was a loiing man possessed of an idea, a 
dreamer of dreams 

Such loiing men arc capable of acting ns 
powerful eatahsts in the progress of the hu- 
man rnee Siieh was the effect of Ban- 
ting’s discos cr\ of insulin It aroused a 
new interest in the studs of the glands of 
internal secretion sshich has res olutionized 
our eonecplion of their function Vnd the 
end IS not set in sight 

1 he stors of soung Bantincs life slioiild 
be required reading for all soung medical 


students svho begin their professional career 
svithout the benefit of wealtli, influence or 
special training He was bom in 1891 m 
Alliston, Ontario, a tspical Canadian small 
town He receised his elementars and high 
school education m that town From Allis 
ton he entered the Unisersits of loronto 
w here he receis ed his M D degree. He be- 
gan the practice of medicine, preferabls 
siirgers, in London, Ontario io eke out 
expenses he accepted a part time position 
ns Assistant in Phssiologs at 'Western Lni- 
sersits, London, Ontario Here he became 
interested in the internal secretion of the 
pancreas 

He rend esers tiling he could find on the 
earls experimental work Seseral men had 
linreh missed isolating insulin The pre- 
liimnan scork had been done in laboratories 
here and abroad The necessars experi- 
mental data were in existence All tliat was 
lacking was a mind steeped in the htera- 
tiire, engrossed with the problem and afire 
w-itii an enthusiasm that would surmount 
all obstacles Young Banting fitted idealls 
into this situation In the fertile soil of 
his mind, prepared bs weeks of studs and 
thought, the existing facts assumed their 
proper relation to one another, and the 
ssTitbesis occurred — a method for extracting 
the internal secretion of the p increas 

The Idea was bom The problem now 
was to appls the method Would it work' 
Tins required elaborate labontors equip- 
ment, experimental animals trained assist- 
ants How seas a stnigeling practitioner 
part-time clinieal assistant to obtain these' 
\ lesser person would hare been deterreil 
bs these formidable obstacles, but not Bant- 
ing It mas be that he remembered that 
other soung man who under similar cir- 
cumstances was adiised to go and “sell all 
that he had” in order to achiese hus goal 
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It ma^ be recnlled that tlic other \oung 
man failed to follow tlie nchice, and was 
heard of no more But to loung Banting, 
the Idea was more than wealth or posses- 
sions He sold his office equipment, gn\e 
up his practice and entered upon the work 
that was to lead him to a knighthood be- 
stowed upon him b\ his King 
As a direct consequence of this work, in- 
sulin is now a\ailable throughout the world 
for the control of diabetes and the saving 
of uncounted lues for normal and useful 
Ining Also, as a result of this disco\er\, 
^oung Banting might Iia\e retained posses- 
sion of his method and haie become fabu- 
loush wealths But he was not tempted 
hi riches He desired to perfect the earh 
crude insulin and to assure its ainilnbiliti 
to am one, rich or poor, who needed it 
To this end his method of extraction was 
patented All patent rights were then 
awarded to the Uni\ersit\ of Toronto The 
I.nuersit\ authorities created Hie Bant- 
ing Research Foundation to recaie ill funds 
resulting from the sale of insulin 'I he 
following quotations are taken from the ori- 
ginal announcement of tlic establishment of 
the Foundation 

“Ihe purposes of the Banting Research 
Foundation base been specificalh defined 
to be 

a lo supplement the sum at present 
amiable, in the Unhersitr of Toron- 
to, for the support of the Banting 
and Best Chair of Medical Research 
h I o establish a fund for the adequate 
financial support of such scientific 
workers as mas hue proposed defi- 
nite problems of medical research, 
and for whom funds arc not aiail- 
nhle Such assistance ma\ he given 


to persons working m the Lnnersiti 
of Toronto or elsewhere” 

Dr Banting has recened appropriate rec- 
ognition from the Goiemnient of the Do 
minion of Canada (in the form of nn 
annuiti), from tlie Proiince of Ontario 
through the Gocemors of the Uni\ersit\ 
of ioronto (in tlie creation of tlie Bnii 
ting and Best Chair of Medical Resea^cl^ 
to whicli Dr Banting has been appointed) 
and in the award of the Nobel Prize m 
Medicine for 1923 (with Professor .1 J 
R MacLeod) ’ 

Hius was created llie Banting Research 
Foundation which is but "the lengthening 
shadow of a man ” But Doctor Banting’s 
greatest iiiemonal will be tlie thousands of 
diabetics who sunne because of his work 
Doctor Banting served in the Medical 
Corps in France in 1915-1919, and was 
wounded at Cambrni Since 1923 lie had 
sened ns Professor of Medical Research m 
the Univcrsitr of Toronto 
Altliough one of liis outstanding traits 
was modestr, he was showered with lionors 
such as few men at fift\ rears of age haie 
achiered He receired the Nobel prize for 
distinguished scientific nchieiement in 1923 
He was made a F R C.S in 1930, F R S in 
1935, FRCP m 1936, D Sc (MiGiIl) m 
1939 He was knighted in 1934 Ihe New 
York Acndcnn of Jledicine honored itself 
b\ conferring on Doctor Banting nn Hon 
ornrr Fellowship m 1933 He rciened ninni 
other honors from unnersities and distin 
guished scientific groups Iiere and abroad 
Truh it mn\ he said of Sir Frederick Grant 
Banting “He was a man, take him for all 
in nil,” we “shall not look upon his like 
again ” 
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OF BIOLOGICAL PROBLEMS 

Harvey Lecture, March 21, 1^40 


Rene J Dubos 

Associate Member The Rockefeller Institute for Medical Research 



THE third of August, 1857, Pasteur presented before the 
Scientific Society of Lille the first of his studies on the 
microbial theory of fermentanon, “Memoire sur la fer- 
mentation appelee lacnque ” On this occasion, he ex- 
jS pressed his behef that, for each type of fermentation, one 
would find a specific ferment, characterized not only by its morphology 
and resistance to mhibitory substances, but also by its specific behavior 
as a chemical agent ^ 

On December 21st of the same year, Pasteur announced, at the end 
of his memoir on alcoholic fermentation, that he had observed a new 
“mode of fermentation” which attacked the d-ioxm of tartaric acid, 
but which V as macave against the /-form,- experimental details concern- 
ing this obsertation were presented on March 29, 1858,® agam m i860 
Pasteur described that a mold, Paucillmm glaiicuvi, exhibited the same 
specific behavior toward tartaric acid, attackmg the d-form and not 
the /-form ■* He pointed out that this selecm e fermentation afforded an 
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easy technique for the separation of the /-tartaric acid from the racemic 
mixture, and that the method would probably be applicable to the sepa- 
ration of other isomers He also emphasized that smce “the character of 
dissymmetr}^ of orgamc compounds can modify the chemical reactions 
of physiological order,” the phenomenon of specificit}’- which he had 
obsen^ed Mms probably of great biological significance 

The very begmnings of experimental microbiolog)^ thus demon- 
strated the specific character of the biochemical reactions induced by 
microorganisms, and suggested to biochemists and physiologists new 
techmques and new problems It is hardly necessary to state that bac- 
terial physiolog)^ has repeatedly confirmed Pasteur’s views on the part 
played by microbial hfe m the economy of natural processes If organic 
matter does not accumulate in nature, it is because coundess species of 
microorganisms hydrolyze it, oxidize it and eventually break it dovm 
to carbon dioxide, ammoma, water, and mineral salts We know further- 
more that, under natural conditions, each one of these microbial species 
is adapted to the performance of a hmited, well-defined biochemical 
task One may illustrate this statement by recalhng the discover)^ of 
bacteria whose sole source of energy is the oxidaoon of ammonia to 
nitrites, of others v'hich oxidtze nitrites to mtrates, of still others vduch 
convert elementary sulfur to sulfuric acid, etc Several species of bac- 
teria vhich readily decompose cellulose fail to attack cellobiose or 
glucose, there are microorganisms tvhich oxidize hydrogen, methane, 
petroleum, phenol, formol, etc In fact, it can be stated that one 
can find m nature, in soil or water for instance, microorganisms capable 
of performing almost every possible type of biochemical reaction, many 
of which are not known to take place in the animal or the plant king- 
doms In many cases, the catalysts responsible for these reactions have 
been extracted from the microbial cells, and have been found to exhibit 
a remarkable specificity Because of their cellular origin, these catalysts 
are able to operat;e under physiological conditions (pH, temperature, 
etc ) and this prqperty, together xvith their specificity^, renders them 
ideal reagents for fhe analysis of biological problems 

It IS apparent, therefore, that given enough time, patience, and skill, 
the bacteriologist can discover in nature microbial reagents adapted to 
the study of a grea^ variety of biological problems The few examples 
u^hich be considered in the following discussion have been invcsti 
gated at the Hospu^l'^f ^'he Rockefeller Institute, they have been se 
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lected because, m each case, new bactenal species were isolated from 
soil and active catalysts prepared from cultures of these organisms, m 
an attempt to discover reagents useful m the study of chmcal problems 
under investigation m our hospital It is perhaps justifiable, therefore, to 
emphasize that the facts here reported are not chance findmgs, but are 
illustrations of a method which has a distmguished past m bactenological 
chemistry and which deserves the consideration of physiologists and 
biochemists 

The decomposition of creatinine by bacterial enzymes In the course 
of studies on renal funcnon, it became necessar)’- to develop a method 
for the quantitative estimation of the very small amounts of creatimne 
present in blood The identification and analysis of creatimne in tissues 
and biological fimds have chiefly depended on colonmetnc methods 
which are so unspecific that many authors have demed the very presence 
of creannme in the circulating blood 

It was in an attempt to develop analytical methods specific for crea- 
Dnine that several species of bacteria capable of attacking this com- 
pound were isolated from sod Two of these bactenal species have been 
studied with some care, when groivn in the proper medium, they have 
yielded enzyme systems m the form of resong ceUs which are capable 
of decomposing creaamne in the absence of bactenal growth These 
enzyme systems exhibit a remarkable specificity 

Table I illustrates the effect of the enzyme prepared from the “NC” 
culture upon a number of substances which give the Jaffe reaction (one 
of the color tests most commonly used to detect the presence of crea- 
timne) It IS clear that, of the Jaffe reactive compounds vhich were 
tested, only creaunme was rapidly decomposed The addition of one 
methyl group to the creatimne molecule completely mhibited enzy- 
matic acuvity, and the mere shift of the methyl group from position 
3 (in creatinine) to posmon 5 (m 5-methylglycocyamidme) diminished 
the rate of decomposmon veiy^ greatly Acetyl creannme and glycocy- 
amidine were also slightly decomposed 

The “NC” enzyme preparanon was also tested against a number of 
substances ver)’’ closely related to creaamne but which do not give the 
Jaffe reacnon with alkaline picrate In these cases, the acnvity of the 
enzyme m as tested by the determinanon of a charactensne product of 
the reaction Urea v as selected since it v as found to be the most con- 
stant product of the action of the NC enzyme upon creatimne 
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Table I 

DECOMPOSITION BY NC ENZTME OF JAFFE-REACTIVE SLBSI-VNCIS 
RELATED TO OR ASSOCIAlED WITH CREAIININE 

(Reprinted from the Journal of Biological Cheiiuitni) 


COMPOUND* 

PEHCENTAOE 
DECOMPOSITIOV 
MEASURED 111 

ClIAVCE IN 
Japte reaction 

Creatinine 

per cent 

100 

6-Metht Icreatinme 

0 

Dimethi Icreatinme 

0 

t Acet\ Icreatinme 

lot 

4- (or 5-) Benwjj Icreatinme 

0 

6-Beiiz\ Icreatinme 

0 

2-Benz\ Icreatinme 

0 

Glvcoc\ amidine 

10 

6-Methvlgh coc} amidine 

10 

Hunter s chromogenic substance m liuman eri'throei’tes 

0 


* I he nomenclature is that used bv Greenwald (1925) 

t Acettlcreatinine does not undergo further destruction \vhen the incubation is pro- 
longed This IS different from the action i\ith glycocyamine and 6-methjlgljcocjommine, 
since both these compounds mav be completeh decomposed if the incubation is continued 
for some hours 


Iadle II 

0 

PRODLCnON OF LREA BY ACHON OF NC ENZYME LPON 
NON-JAFFE-COIMPOUNDS RELATED TO CREATININE 

(Reprinted from the Journal of Bioloqical Chemittri/) 


coMPonifD 


PRonucnov or ubea* 


Creatinine 

Creatine 

Methvlhvdantom 

Metln lh 3 'dnntoic acid 

Hjdantom 

Guanidineacetic acid 

Methjlguanidme 

Arginine 

Sarcosme 

Guanidine 


+ 

-f 

0 

0 

0 

+ 

-1- 

-f 

0 

Trace 


-)- indicates tire production of approximateh equn 


alent amounts of urea 
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Tabie III 

ACIION OF “HH’ EN/^AIE PREPARATION ON COMPOLNDS RELATED 

10 CREATININE 

(Reprinted from tlie Journal of Biological Chemistry) 


coAtPoUNn 

PERCENTAGE DEC03ri OSITION 
3rLASURED BV JaFTE HEACTIOV 

Creiilinine 

percent 

100 

S-Methj Itreiitinine 

0 

4- (or 5-) Renw)\ icreatinine 

0 

5-Benr\ Icrentmine 

0 

2 -Ben *3 Icrentmine 

0 

Dlnmethj Icrentmine 

0 

6-Metli} Iglj coc\ nmuline 

0 

Ghcoc\ amidine 

i 

16 


The results presented Table II indicate that creaune, guanidine- 
acetic acid, methylguanidine, and arginine are decomposed at about the 
same rate as creatinine It would appear, therefore, that the rmg struc- 
ture of creatinine is but a small factor m determining the specificity of 
the enzymatic action On the contrary, the presence of a guamdine-Hke 
umt in the molecule appears to be an important determinant of the 
specificity, smce the replacement of one “NH” group by the CO hnk- 
age (as in the change from creatinine and creatine to methylhydantom 
and methyl hydantoic acid) prevents any reaction with the enzyme It 
IS also interesting that the absence of the methyl group m guanidine (as 
compared Math methylguanidine) markedly reduces the production of 
urea, as does the shift of the methyl group in creanmne from the 3 to 
the 5 posinon 

Cultures of another soil bacillus “HR” have also yielded an enzyme 
s)'^stem Avhich attacks creatinine and which is even more specific than 
the one previously studied It is shown in Table III that, of the com- 
pounds giving the JaflFe reaction which m ere tested, glycocyamidine is 
the only one besides creatinine which is attacked by the enzyme, and 
the rate of its decomposition is far slow er than in the case of creatinine, 
in consideration of the excess of enzyme employed, the inability of 

the “HR” en7\ me to decompose 5-methylglycoc3 amidine is especially 
striking 

To determine the effect of the “HR” preparation upon compounds 
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Table IV 


ACTION- OF “HR” ENZYME ON NON-JAFFE-RE ACTIVE COMPOUNDS 
RELATED TO CREATININE 0 200 MG OF COMPOUND WAS 
USED IN EACH INSTANCE 


(Reprinted from tlie Journal of Bxological Ghennstry) 


COMPOUKD 

IREA + NH3 MTROOEN 
OBTAIXKD nV HTPO- 

DROUITE *»rETHOD 

PERCE^TAQE 

DECO'MrrOSITION 


•mg 

p«r cent 

Creatinine 

0 0740 ! 

100 

Creatine 

0 0664 

100 

Glycocj amidine 

0 

0 

Glj cocyamine 

0 

0 

Methjihj dantoin 

0 

0 

Methylguanidine 

0 

0 

Guanidine acetate 

0 

0 

Arginine 

0 

0 


related to creatinine, but which do not give the Jaffe reacaon, advan- 
tage was taken of the fact that, when creatinine is acted upon by the 
enzyme, all the mtrogen is recovered as ammonia plus urea It is showi 
in Table IV that the enzyme does not attack glycocyamme, methylgua- 
mdme, or arginine, which are decomposed by the “NC” enzyme Gly- 
cocyamidme does not yield any demonstrable amount of urea or am- 
moma, it will be remembered, however, that this substance is slowly 
attacked as determmed by disappearance of the Jaffe reaction (Table 
III) It appears, therefore, that the “HR” preparation slowly opens the 
rmg structure of glycocyamidme, but does not decompose the com- 
pound further 

With the help of these bacterial enzymes, it has been possible to 
develop analytical techniques which are highly specific for creatinine 
and which have been used by several vmrkers for the study of the meta- 
bolism of this substance ° 

Let us mention m passing that it is possible to extract in solution from 
the cells of one of the creatinine decomposmg cultures an enzyme— 
an anhydrase— which converts creatme into its anhydride creatimne 
This reaction offers an opportunity for the study m vitro of (a) the en- 
zymatic production of a biologically important cychc compound from 
an aliphatic one, and '(b) the enzymanc combination of an amino and 
a carboxyl group to f^orm the CO-NH linkage Prelimmar)’’ expen 
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ments indicate that, like the creatinine ovidase, the creatine anhydrase 
exhibits a great specificity with reference to the substrates which it 
affects 

The decomposition of the capsular polysaccharides of pneumococcus 
by bacterial enzymes Virulent pneumococci differ from the avirulent 
variants of the same bacterial species by the presence of a capsule sur- 
roundmg the cell Encapsulated pneumococci can be dmded into a 
number of different serological types, and the type specificity is asso- 
ciated with differences m the chemical composition of the capsular ma- 
tenal The capsular substances of several types of pneumococci have 
been obtained m a reasonable state of purity and all of them belong to 
the class of polysaccharides ® 

On the basis of immunological evidence, it appears therefore that 
the capsular polysaccharides of the different types of pneumococcus are 
of paramount importance in determimng the serological specificity and 
conditioning the virulence of these organisms It was felt that the evi- 
dence for this view would become even more convmcmg if one could 
obtam specific reagents, enzymes for mstance, which, by decomposmg 
the capsular polysacchandes, would render the encapsulated pneumo- 
cocci inagglutmable in the homologous antisera, and at the same tune 
alter theu vuulence 

As far as is known, the capsular polysaccharides of pneumococci are 
not decomposed by enzymes of ammal or plant ongin, nor are they at- 
tacked by common species of bactena, actinomycetes or molds It was 
possible, how’^ever, to isolate from soil a new^ bacterial species, a sporu- 
lating bacillus, w hich hydrol)'7;es the specific polysacchande of Type 
III pneumococcus A soluble enzyme, capable of catalyzing the same 
reaction, w as separated from cultures of this soil baciUus grown under 
well defined experimental conditions n 

The enzyme depoljTuerizes the Type III capsular polysacchande to 
the aldobiomc acid stage As a result of enzymanc hydrolysis, the cap- 
sular substance loses the abilir\' to react in vitro w ith the specific anti- 
serum obtamed by immunizing expenmental animals w ith the Type III 
capsular antigen 

It can be demonstrated b\ staining reactions that the addition of ac- 
me enzyme to a suspension of lumg encapsulated Type III pneumo- 
cocci causes the disappeirance of the capsule, the specific agglunnabihtv 
of the bacterial cells in the T\ pe III antiserum is at the same time wreath 
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Tadm y 

SPECIFICITY OF THE PROIECIIVE ACIION OF TYPE III EXZ'iME 
(Reprinted from the Journal of Expertnifuial Medicine) 


INFECTIKO 

I>OSE OF 

r>ETTMO- 

COCCUS 

(i.OT4-£j) JECC 

i'O 

Pneumo- 
coccus 
T'\'pe I 

Pneumo- 

coccus 

T^-pell 

Pneumo- 
coccus 
T%i)e III 

Y 

inilencc-controls 

T\-pe 1 

r\-pe II 

T\-peIlI 

CC 1 







0 1 

1 


s 




0 01 



S 

i 



0 001 



S 




0 0001 

D20 

njt 

s 


1 


0 00001 

D34 

D34. 

' S 

D22 

D36 

D3t 

0 000001 

D34. 

D34 

s 

! D34 

D36 

D3+ 

0 0000001 




D34. 

D20 

D72 


S=:surM\ed * 

D = Death of animal, the numeral indicates the number of hours before death 
— = not done. 


impaired It is important to menaon, however, that the enzjTne does not 
kill the bacterial cells, in fact T)^e III pneumococci grow readily in 
media containing the enzyme, but they are deprived of their capsules, 
when the decapsulated cells are now transferred to a new medium not 
containing the enzyme, the capsule again reappears and restores to the 
pneumococci their full virulence and their agglutmabilit)'" in Type HI 
antiserum It is clear therefore that the action of the enzyme is directed 
against the preformed capsular polysaccharide, but does not affect the 
metabolism of the bacterial cell 

Enzymes capable of attacking the capsular polysaccharides of other 
pneumococcus types have now been obtamed from different strains of 
soil bacteria Several of these enzjnnes exhibit a remarkable 

specificit)'’, and can differentiate betiveen polysaccharides which give 
cross reactions m immune antisera, for instance, the polysacchande of 
gum acacia which reacts m Tj'pe III pneumococcus antiserum is not af- 
fected by the enzyme which hydrol)^es the Type III polysacchande 
Even more strikmg is the difference between the enzymes attacking the 
polysaccharides \Df Type III and Type \TII pneumococcus Both these 
substances are composed of glucose and glucuronic acid in different ra 
nos, and because of this chemical relanonship, they exhibit a certain 
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amount of cross reaction m immune sera On the contrary, the bac- 
terial enzymes developed agamst each one of the polysacchandes fail to 
attack the other, in other words, the enzymes are even more spe- 
cific than are the antibodies obtained by immunizanon of expenmental 
animals 

Not only are the bacterial polysaccharidases capable of hydrolyzing 
the capsular substances in vitro, but they exhibit the same activity m 
VIVO In fact, they can protect ex-perimental ammals against infection 
with virulent pneumococci " In view of the specificity which the en- 
zymes exhibit in vitro, it was to be expected that the protection mduced 
would also exhibit a specificity determined by the chemical nature of 
the capsular polysaccharide of the particular type of pneumococcus 
used for infection It is shown m Table V, for instance, that the enzyme 
which decomposes the Type III capsular substance can protect mice 
against infection with 1,000,000 fatal doses of pneumococci of this type, 
but IS entirely ineffective against pneumococci of other types The 
same polysaccharidase exhibits also a curative effect on the dermal infec- 
tion of rabbits,*^' as well as on the experimental pneumoma in monkeys 
of the M cyiiomologos species, produced with Type III pneumococci 

The mechamsm of the protection so mduced is revealed by a micro- 
scopic study of the peritoneal exudate of mice during the course of 
infection with Type III pneumococci “ The progress of events can 
be seen in photonucrographs which illustrate the differences in cellular 
reactions of treated and untreated mice, 2 and 4 hours after injection 
of one million fatal doses of pneumococci Two hours after infection, 
the peritoneal exudate of the untreated mouse (Fig i) showed numer- 
ous encapsulated cocci free m the fluid In contrast to this, the pneu- 
mococci in the enzyme treated animal at this time (Fig 2) were devoid 
of capsules, and only naked bacteria were visible, many of which were 
already engulfed by leukocytes At the end of 4 hours, the number of 
encapsulated pneumococci had increased m the peritoneum of the un- 
treated mouse (Fig 3), in the treated mouse only an occasional decap- 
suhted organism was seen outside the leukocytes whereas many could 
be seen \vithin the phagocytic cells (Fig 4) It is obvious therefore that 
the protective action of the enzyme lies in its capacirv’- to decompose 
the capsular substance of the infectious agent 

In summar)'^ three different tests have been employed to demonstrate 
the action of the polysaccharidases (a) decomposition of the punfied 



THE BULLETIN 



Microbial Agents m the Study of Biological Problems 4 i 5 


capsular polysaccharides, with attendant loss of their specific precipi- 
tability in homologous antiserum, (b) destruction of the pneumococcus 
capsule, both m vitro and in vivo, (c) protection of expenmental am- 
mals agamst infection with virulent pneumococci All these reactions 
are type specific They confirm beyond doubt that the pneumococcus 
capsules consist of the specific polysaccharides and the latter substances 
determine the serological specificity of pneumococci and condition their 
virulence The polysacchandases are neither bacteriolync, nor bacten- 
cidal. It IS by destroymg the protective capsules of the virulent pneu- 
mococci that they render the bacteria susceptible to the phagocjmc 
action of the cells of the host, and determine the recover)’^ of the animal 
It IS clear that two properties of the enzymes have made possible 
their application to the study of pneumococcus infections, (a) their 
specificity, (b) the fact that they can function under physiological 
conditions Microbial enzymes have also been used vith advantage in 
studymg the chemical nature of bacterial anugens, and there are many 
other biological problems the analysis of which would be greatly facili- 
tated if enzymes specific for certain substrates were available The 
addition of the test substrates to soil or sev age, for instance, will reveal 
in all cases the existence of microorgamsms capable of decomposing 
them By isolating these microorganisms in pure culture from the natural 


LLOE^DS FOR P HOT O M 1 C R O G R I P H h 

Fio 1 Pliotormcrograph of a stained preparation of tlie peritoneal exudate of a 
mouse 2 hours after the intraperitoneal injection of 0 01 cc of a \irulent culture of 
r\’pe III pneumococcus The bacteria show well-defined capsules and no e\ idence of 
phapoc\d:osis is seen Many pohTnorphonuclear and a moderate number of mononuclear 
leuhoc\’tes are present Gram stain x 1000 

1 10 2 Photomicrograph of a corresponding preparation of the exudate of a mouse 
2 hours after receh mg the same amount of culture together with 0 5 cc. of a prepara- 
tion of the specific enr\'me The bacteria are deioid of capsules PohTnorphonuclear 
Icukocites predominate and phagoc\tosis is evident Gram stain 1000 

Pm 3 Photomicrograph of a stained film of tlie peritoneal exudate of a mouse i 
hours after injection with 0 01 cc of culture alone The bacteria are increased m 
number encapsulated, and extracellular The cellular elements are pohTnorphonuclenr 
and mononuclear lcukoc^'tcs m about equal numbers Gram stain >" 1000 

Fio 4 Photomicrograph of a corresponding preparation of the exudate of a mouse 
I hours after receiving the same amount of culture togetlier with 0..5 cc of a prepara- 
tion of the specific enrvmc Marked plingocj tosis has occurred and only an occasional 
organism is seen outside tlie nccunmlatcd' lcukoc\ tes, ncarh all of which are of the 
pohTnorphonuclear hqie Gram stain ^ 1000 

[Difrcrcnccs m the dcnsiU of the backgrounds of these four fipires are due to tlie 
use of color screens in the photographic reproductions This technique however, alters 
none of tlic essential details obsened in tlie original microscopic preparations (Repro- 
duced In the coiirtess of the JnurnnI of PTprnmrntnl l/rthnne)] 
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sources, and growang them under appropriate conditions, it should 
often be possible to prepare enzymes adapted for use as specific physio- 
logical reagents 

A selective bactericidal principle extracted ]rovi cidtures of a sponi- 
lating bacillus The preceding discussion has considered the isolation 
from natural sources of microorgamsms capable of decomposing well- 
defined organic compounds (creatinine, polysaccharides, etc ) It ap- 
peared possible that there also exist microorganisms capable of attack- 
mg not only soluble, isolated substances, but also the intact hving cells 
of other unrelated microbial species Specifically, an attempt \vas made 
to recover from soil, nucroorgamsms that could attack the living cells 
of the pathogenic Gram-positive cocci To achieve this end, suspen- 
sions of living pneumococci, streptococci, and staphylococci were added 
to a soil mixture vTich was maintamed at neutral reaction under aerobic 
condmons, m the hope that there would develop in the soil preparation 
a microbial flora antagomstic to the Gram-posmve cocci In fact, it was 
possible to isolate from the soil preparauon an aerobic sporulating 
bacillus which can multiply at the expense of the livmg cells of Gram- 
positive bacteria Cultures of this soil bacillus have yielded a soluble 
principle which kills the suscepable bacterial species,-^ the following 
discussion deals with the nature, properties and activity of this bacten- 
cidal principle 

The bactericidal principle of the soil bacillus can be obtained in a 
protein-free form which is soluble in alcohol and acetone, but insoluble 
in water and ether From the alcohol soluble fraction there have been 
obtained as crystalline compounds three well-defined chemical entiues 
all of which exhibit bactericidal action ni vitro^ they have been called 
graminic acid, gramidimc acid, and gramicidin with respective mole- 
cular weights of 900, 1000, and 1400 Although the complete struc- 
ture of these substances is as yet unknown, it can be stated at this ume 
that all of them consist largely of ammo acids probably combined as 
polypeptides Gramicidm which has been most carefully studied con- 
tams 2-3 try'^ptophane residues per molecule, a large percentage of the 
other ammo acids appear to be present in the d (so-called unnatural) 
form, gramicidin also contains an ahphatic fatty acid but contains neither 
free acid nor basic group As stated above, the three crystalline substances 
exhibit a marked bactericidal effect m vitro For instance, o 005 mg of 
gramicidin is sufficient to kill 10® pneumococci or virulent streptococci 
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Fio 6 Photomicrograph of crystals of granuddin 
X 226 (Reproduced by courtesj of Dr R D Hotchkiss ) 



Pio C Photomicrograph of crystals of graminic add 
X 320 (Reproduced 1)\ courtes\ of Dr R D Hotchkiss ) 


Within 2 hours at 37° C Staphylococci, diphtheria bacilli, aerobic sporu- 
lating bacilli, m fact all Gram-posim e organisms so far tested, are also 
readily killed under the same conditions although the amount of bacterial 
substance required varies from one bacterial strain to the other On 
the contrary, none of the Gram-ncganve bacilli ha\ e been found to be 
susceptible, c\ en to much larger amounts of the substance iMemnorococci 
and gonococci are much more susceptible than the Gram-negati\ e 
bacilli but more resistant than pneumococci or streptococci, this fact 
may be of some interest, since bactenologists ha\ e often considered the 
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Table VI 

PROTECTIVE ACTION OF CRTST^LLINE FRACTION OF 
BACTERICIDAL AGENT 

( A,ll mice mfected with 10,000 fatal doses of T^-pe I pneumococcus) 


MATERIAL 

1 

1 

A3rOlTXT j 

XU3IBER 

OF MICE 


BEStrLT 



mg 





Graminic acid { 

0 016 : 

3 

D40 

D44 

D68 

41 


3 

D40 

DIO 

D48 

4 

OOW 

3 

D40 

D40 

DIO 

tt 

0 002 

3 

D40 

D96 

D96 
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Gram-negative cocci as mtermediary between the Gram-negative bacilli 
and the Gram-posiuve orgamsms 

In spite of the great acuvity which they exhibit m vitro, both gram- 
imc acid and gramidimc acid appear ineffecnve m vivo On the contrarj^ 
one smgle dose of oooi to 0002 mg of gramicidm mjected into the 
abdommal cavity, is sufficient to protect mice agamst 10,000 fatal doses 
of pneumococci or streptococci (Table Larger amounts of the 
material, injected on 3 consecutive days will also protect mice against 
larger infective doses, or cure them of a well-established infection The 
bactencidal substance has proven equally effective against infecuon 
with the 5 different types of pneumococci and the 14 different t^qies of 
hemolytic streptococci (groups A and C) which have been tested, it is 
permissible to hope, therefore, that it will also prove effecnve against 
all virulent strains of these bacterial species irrespective of ty^c speci- 
ficity, m fact prehminary experiments have recently demonstrated that 
It does also protect mice against certain strains of staphylococci On the 
contrary as could be expected from the w vitro experiments, no pro 
tection could be obtained against mfection of mice with Klebsielln 
pieumomae (Type B), a Gram-negative bacillus 
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Gramicidin is very insoluble in aqueous media, this insolubility may 
account for the fact that the substance is ineffective agamst pneumo- 
coccus peritonitis m nuce when administered by any route (mtravenous, 
mtramuscular, subcutaneous) other than the mtra-abdommal Vety 
recently, it has been possible to obtam from autolyzed cultures of the 
sporulating soil bacillus, a form of the bactericidal substance which is 
readdy soluble in water at neutral reaction, not only does the new pre- 
paration cure mice of pneumococcus and streptococcus peritomtis when 
administered mtra-abdommaUy, but it is also effective by the subcu- 
taneous and intravenous route Although much remains to be learned 
about this soluble fraction, it is evident that m some respects it is more 
effective m vivo than the crystalline substance which has been described 
under the name of gramicidin 

The findings jUst reported have revealed the existence and to some 
extent the chemical nature of a new type of bactencidal agent, which, 
although extremely acuve against many different species of Gram-posi- 
tive microorganisms, fails to attack the Gram-negauve bacilh It can be 
said, therefore, that this new bactericidal principle exhibits a specificity 
of a peculiar order, one which is correlated with the stammg character- 
istics of the bacterial cells Smce the stammg properties are necessanly 
conditioned by chemical and physical characters of cellular structure, it 
IS perhaps permissible to state that the specificity of the bactericidal 
agent is related to some structural difference benveen the Gram-positive 
and the Gram-negauve cells An analysis of the mechanism of the bac- 
tencidal action^^ may therefore reveal important facts concerrung 
cellular structure, this knowledge in turn may indicate what type of 
chemical structure can be expected to exhibit affimtv'' for the cellular 
suucture of the different bacterial species and may suggest new avenues 
of approach to the problem of antisepsis It is also of obvious importance 
to establish the chemical differences benveen gramimc acid and gram- 
icidin which determine that only the latter is acuve m vivo, whereas both 
ire equally acuve in vitro This knowledge will gu e us a clue as to the 
factors which allow" an antiseptic to remain acuve in the presence of 
inimil tissues, and wTich thus render it a therapeuuc agent 

Finally it is permissible to hope that one w"ill also discover m nature 
microorganisms antagonisuc to other t>"pes of pathogens and that the 
acti\ e substances by means of w"hich they exert theu- antagonisuc effect 
w ill be isolated These agents may not themseh es be effecui e m the 




animal body An understanding of tlieir chemical structure and of the 
mechanism of their action should, however, give the bacteriologist and 
the chemist useful information and new compounds for the development 
of chemotherapy on a rational basis 

The adaptive production of enzymes by bacteria It is apparent 
that the biologist wiU discover m the microbial umrld a great variet)^ of 
useful reagents On the other hand it is also true that nucrobial life has 
revealed a number of physiological processes of general biological sig- 
nificance For mstance, cultural conditions greatly affect the enz}Tnaac 
constitution of the microbial cell In some cases in particular, the pro- 
duction of a given enzyme is stimulated Avhen the substrate -which it 
attacks is a component of the culture medium The bacillus which 
hydrolyzes the capsular polysaccharide of Type III pneumococcus does 
not form the specific enzyme when cultivated m ordinary peptone media 
(m which growth is very abundant), whereas the polysacchandase is 
readily produced when the same orgamsm is compelled to use the 
specific polysaccharide m the course of its grourh Similarly 

the “NC” culture which attacks creatmine groivs abundantly in pep- 
tone soluuons, but forms the creatmine o\idase only when creanne or 
creatmme is a constituent of the culture medium ® Karstrom designated 
as “adaptive” those enzymes which are produced as a specific response to 
the presence of the homologous substrate m the culture medium, he 
differentiated them from the “constitunve” enzymes u^hich are always 
formed by the cells of a given species, irrespecave of the cultural 
conditions 

Adaptive enzymes exhibit a great specificity -with reference to the 
substrates which they attack, a property which suggests their use m the 
analysis of biological problems, it is of practical importance therefore, 
to develop satisfactory techmques for their production One may 
wonder also whether the readiness with which microorganisms selec- 
tively change their enzymatic constitution in response to changes in 
the environment may not be of importance in determining the path- 
olog)^ of infectious diseases Is it not possible that a pathogenic agent 
growmg m hvmg animal tissues may differ in important respects from 
the same agent groum in laboratory media^ In other v^ords, the patho 
gemc agent may produce during the mfectious process, a number o 
substances whiith do not appear during groundi m the standard labora 
tory media, ana^Avhich are the result of the reaction between the par 
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site and the tissues of the infected host These products might account 
for some of the obscure reactions of infection 

In any case, the very mechamsm of production of adaptive enzyme 
by microorganisms challenges the bacterial physiologist, nothing is 
known of this mechamsm It seems estabhshed that the change 

in enzymatic construction which results in “adaptauon” does not neces- 
sarily require the producoon of new cells Although production of 
adapave enzymes has been descnbed to occur m the absence of cellular 
division, all evidence available mdicates that this formation always m- 
volves the synthesis of new protoplasm It is possible that the synthetic 
process is, so to speak, onented or guided by the chemical structure of 
the substrate, which thus determines the specificity of the enzyme 
evoked And it is a common fact, as already pointed out, that adaptive 
enzymes exhibit a remarkable specificity toward the substrates which 
stimulate their production 

The phenomenon of adaptive production of enzymes offers great 
practical possibilities to the bacteriologist Even more important per- 
haps, It bnngs him back mto the mam channels of biological thought, 
to the biological problem “par excellence,” the problem of adaptation 
The study of the mechanism whereby microorganisms produce those 
enzymes which appear as an adaptive response to the presence of the 
homologous substrates in the culture medium, bids fair to throw light 
on some of the reactions involved in specific adaptanon 
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THE PRESENT STATUS OF THE TREATMENT 
OF SUBACUTE BACTERIAL ENDOCARDITIS* 

Arthetr C DeGraff 

Samuel A Brown Professor of Therapeutics New \ ork Tniversitf College of Medicine 



presennng an analysis of methods of treatment of sub- 
acute bactenal endocarditis, it is \\ ell at the outset to say 
a few umrds about the cnteria for diagnosis Only reports 
of those patients havmg positive blood cultures of Strep- 
Q'HSHSZSHSHSHS'a tococcus vindans will be mcluded in this discussion It 
IS, of course, generally knoum that m many patients it is not possible to 
recover the organisms from the blood, yet at autopsy the characteristic 
pathological changes are found on the heart valves and organisms can 
be recovered from the valves For the purposes of analysis, however, 
such cases will have to be excluded from our discussion Organisms other 
than strains of Streptococcus vmdans, namely staphylococci. Strepto- 
coccus hemolyacus and gonococci, have been descnbed as causing sub- 
acute bacterial endocarditis One could easily see how difficult it would 
be if the field were broadened to include these organisms 

It will also be necessar)'^ to include only those cases haxing weU- 
established clinical evidence of endocarditis because, as Hammaffi 
pointed out in 1937, it is possible for the streptococcus “to invade the 
blood stream when there is infecuon in the upper respirator\’- tract and 
no doubt less frequently unth infecnons located elsewhere Therefore, 
the presence of bactena m the blood dunng the course of a febrile re- 
acnon does not signify that the endocardium has become infected, un- 
less at the same time there is undisputed evidence of a vahnilar lesion or 
a congenital defect and other charactensuc s^'^mptoms of bactenal endo- 
carditis are present ” Another important bit of confusion which enters 
into the discussion of treatment is the difficulty many times in differen- 
tnting between a recurrence of rheumatic activit\’^ and subacute bac- 
terial endocarditis This difficultv’- extends e\ en to the blood culture In 
1929 Cecil, Nicholls and Stainsby- reco\ered Streptococcus vmdans 
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strains from the blood of rheumatic panents m a high percentage of 
cases In 1933 Callow" reported an incidence of 70 per cent positnc 
blood cultures m rheumatic active patients, and of these 35 per cent 
showed Streptococcus viridans It should be stated, however, that Cecil 
NichoUs and Stainsby and Callow did not obtam the orgamsms from 
the blood stream of patients with rheumatic fever with as great ease as 
IS usually possible in a fresh case of subacute bacterial endocarditis It 
IS evident, then, that some cases of supposed subacute bacterial endocar- 
dias superimposed on old rheumaac valves are m fact cases of recurrent 
rheumaac activity and any treatment which has apparently caused the 
infection to subside merely coincided wnth the natural and spontaneous 
remission of the rheumatic infection This is especially true if orgamsms 
are recovered with difficulty from the blood stream or if specif tech- 
niques are used It is obvious, also, that the disease must be well along 
Its course because early diagnosis is difficult and often impossible Treat- 
ment, therefore, given to the so-called early cases, although desirable, 
cannot be decisive because the diagnosis is frequently open to question 
Subacute bacterial endocardias is a disease m which spontaneous 
remissions are said to occur It has not been my privilege, however, to 
have ever witnessed such a case Every patient wth this disease that I 
have seen on the Thud Medical Division at Bellevue Hospital and in 
my private practice smce 1921 has finally succumbed Hamman^ as 
late as 1937, said this of Johns Hopkins Hospital “As far as I know the 
uniform mortality of the disease at that hospital has not changed during 
the last 1 2 years Certam I am, that no Avell-estabhshed mstance of sub- 
acute bacterial endocarditis, which has been under my obsen^ation has 
ever recovered ” If we exclude the so-called epidemic reported by Oille, 
Graham and Denveiler,** the largest number of spontaneous remissions is 
reported by Libman “ From his vast experience with this disease Lib- 
man gives the incidence of spontaneous recovery as about 3 per cent 
He is certam of at least twenty-five cases, and there are probably others 
among those where a proper follow-up could not be earned on Capps 
is of the opmion that virulence varies from year to year and that since 
1924 we have had a much more vuulent form of the disease than prior 
to that date This is not concurred in by Libman Grantmg, then, that 
spontaneous remi^ions are possible, this fact must of necessity be con- 
sidered in the evaltlation of any form of treatment 

Many patients imported as benefiting by some forms of treatment, 
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have eventually died and at autopsy e\idence of healing in diseased 
valves is noted This is sometiines considered as indicaang some bene- 
ficial effect of the treatment However, in the natural course of the 
disease we find that the attachment of the vegetation is the seat of an 
organizing reaction like that of heahng In order to be certam that the 
treatment affected the course of the disease bacteria must be found in 
the valves themselves This, taken in conjunction with the healmg reac- 
tion IS evidence of the effectiveness of the treatment Very few obsen^ers 
have followed this ngid method of control 

Because of the anatomical peculiarities of the characteristic valvular 
lesion the difficulties m treatment are considerably mcreased As Fried- 
man® has pointed out, “The entire process is surrounded by dense fibnn 
and platelets, deposited by the blood stream, which isolates the prohfer- 
atmg bactena from the possibdity of contact with any agent not dis- 
solved in the blood plasma Because of these facts, it would be best to 
consider subacute bactenal endocarditis as an mfecnon characterized 
by masses of bactena growmg in fibnn, suspended m and yet isolated 
from the blood scream ” 

As summarized by Andrews three mam difficulties, then, e\ist in the 
evaluation of forms of treatment 

1 “The difficulty that exists in certain cases in establishmg the 
diagnosis ” 

2 “The possibility of spontaneous recovery ” 

3 “The anatomical pecuhannes of the site of the mfecnon and of 
the lesion, which render the organisms difficult to reach by thera- 
peuuc agents ” 

Treatment Other Than With Sulfonamide Derivathtis 

Probably no disease has had as many remedies This fact alone speaks 
for the fuuhty of most of them Non-specific supporuve treatment wiU 
always be of value These measures include blood transfusions for ane- 
mia, supplemental vitamins and minerals m the diet or othervose, and 
drugs or physical measures for treatment of symptoms as they arise In 
any treatment du-ected toward the etiological agent this part of the 
therapy will always be important 

In 1936 Ricsman, Kolmer and Polowc® adiocated remoial of the 
spleen as a therapeutic procedure Because m this disease the spleen is 
often the site of multiple infarctions, they reasoned that the spleen m as 
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a sort of “branch factory,” acting as a secondary focus in the mulopli- 
caoon of bacteria In their opinion, therefore, its removal v^ouJd make 
It easier for the normal processes of recover)’- to take place Their re- 
sults are not particular!)^ encouraging, of the four patients operated on 
three died, and in the fourth who sunnved, “No defimte diagnosis vas 
arrived at— mural subacute bacterial endocarditis seemed reasonable”'* 
In 1939 Polowe^® reported one case of apparent cure In reviewing the 
protocol of this case I am not convmced that, if our cntena are kept 
Math proper rigidity, this case can be classified as true subacute bacterial 
endocarditis It is probable that, with chemotherapy offering the hope 
It does, splenectom)’- aviII fall into the discard 

Even before the days of sulfonamide derivatives many chemical sub- 
stances have been used as specific agents, arsenic compounds m particu- 
lar Capps' reported four cures with sodium cacodylate He cypresses 
considerable surprise and also admits that after these four cases he has 
never Teen able to get the same satisfactory results Arsemcal compounds 
are kno^vn to exert a pou’erful stimulus on the reaculo-endothehal s)’s- 
tem, resultmg in increased phagocytosis and in the production of im- 
mune substances In this connection the experience of Lippman“ is m- 
teresting He gave a patient with subacute bacterial endocarditis sulfa- 
nilamide, neoprontosil and sulfapyridine ivith onl)'- slight improvement 
On givmg ammonium hepten-chlorarsonate, the temperature became 
normal, there M’ere no further emboh, and the patient had been up and 
about for three and one-half months at the last obsenmtion In contrast 
to this IS the fact that seven patients in a series of 250 patients soon to 
be reported b)’- Kelson^* ivere given arsemcals vath no apparent benefit 

The Sulfonamide DERn’Axn’Es 

Naturally the first drug to be used of the series ivas sulfanilamide 
Long^® has five recoveries out of 120 paoents treated “All of these pa- 
tients are m as good health as their underl)ang cardiac condition will 
permit them to be, and they have gone on an average of two and a half 
years without an):" recurrence of their infection ” He)'man^* reports a 
remission of 18 months in a patient whose underl)'^mg heart disease is pat- 
ent ductus arteriosus In general, however, results ivith this drug are not 
encouraging Solway and Pritzker'® report a death m spite of intensn e 
treatment Spink and 
covenes Hoivever, o 


Irago^® report twelve cases Math two apparent r - 
: of these patients Mms infected Math Staphylococ 
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cus aureus, so we can actually count one cure in theur series They 
conclude that the treatment is of doubtful value Major^' used other 
members of the sulfonamide group as well as sulfanilamide and reports 
two apparent cures after the disease had been qmescent one year, and 
rune months respectively The first patient received neoprontosd and 
prontosil and then sulfapyridme The second patient received sulfapy- 
ridme alone One other patient with advanced heart disease died of con- 
gestive heart failure and autopsy showed healed mitral and aortic valves 
This patient had received prontosil and sulfanilamide The eventually 
fatal terrmnation in three other patients was m no way influenced by 
sulfapyridme and prontosd Andrews** reports a recoiery following 
intensive therapy with sulfapyridme However, his patient had one 
negative blood culture No others were taken In April 1940 Kmell and 
Ernstene*® from the Cleveland Clinic reported five patients with sub- 
acute bactenal endocardias treated unsuccessfully with suLfapyndme 
Two of these cases were identified ivith Streptococcus vindans, two 
with non-hemolytic streptococci, and the other with an anaerobic strep- 
tococcus Kelson and W hite expenence with the sulfonanude denva- 
tives alone uas disappointing In forty-six patients receivmg sulfamla- 
mide an occasional reducnon of fever and stenhzation of the blood 
stream resulted, but there was no lasting benefit m any instance They 
gave sulfapyridme alone to mnety-seven pauents and found that m the 
majority the temperature uas lowered, inth frequent sterilization of 
the blood stream Except m a single mstance, however, these effects 
were temporary, “escape” occurred m from a few days to tivo months 
The one pauent apparently cured w^as not infected with Streptococcus 
vindans but wrth the gonococcus, together w ith a non-hemolync anaero- 
bic streptococcus In mneteen cases, sulfathiazole w'as given and only 
temporar)’- improvement w as noted m four cases 

It might be w^eU at this point to consider bnefly the chemotherapeu- 
tic problem presented by this disease In 1938 Fnedman® made a study 
of the fibrin factor m its relation to subacute bacterial endocardias At 
the same time he described the properties any chemotherapeuuc agent 
must ln\e to be effective m this disease They are well worth quoang 
here 

I “It or Its in Vito breakdow n products must not be neutralized by 
the proteins of the blood stream to such an extent that the bac- 
tcncidal properties arc nullified 
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2 “It must be able to permeate the fibrin mass which surrounds the 
organism 

3 “It must be able to remam m the blood stream long enough and 
m sufficiently high concentranon so that it can permeate the 
fibrm in a quantity sufficient for bactericidal purposes and at the 
same time not affect the host adversely ” 

The sulfonanude denvatives generally used satisfy the first entenon 
but fail m the other two The inabihty of sulfanilamide, sulfapyridine 
and stdfathiazole to penetrate blood clots m vitro, as showm by Duncan 
and Faulkner,-^ is m accord with the chnical obsen^ation of their in- 
ability or difficulty m penetratmg the fibrm nenvork on the valves in 
subacute bacterial endocardms These obsen^ers, however, believe that 
even Math this handicap, eradication of the infecaon is possible because 
“In the course of time all of the preexisong thrombi should become or- 
ganized into fibrous scar tissue while aU newly formed thrombi in a 
patient under active treatment wdl be impregnated with the drug Thus, 
conditions will tend to become less and less favorable for growth of the 
organism if an effecove drug is taken continuously over a long penod 
of nme ” Whether or not this theory is correct could not be tested from 
the pubhshed case reports Insufficient data on methods of dosage and 
amounts as well as an madequate number of observations on blood level 
of the drug, if these obsen^anons were made at all, made it impossible to 
analyze the results of treatment 

An mgenious method of getting around this problem of the fibrin 
clot IS the techmque developed and reported simultaneously by Kelson 
and White,®® and by Friedman, Hamburger and Katz ®® The latter au- 
thors report one case with an unfavorable result, whereas Kelson and 
White report favorable results in two of slv patients with subacute 
bacterial endocarditis The method now used by Kelson and White is 
as follows 

Sulfapyndine is given m large doses to bnng the blood level above 
5 mgm per 100 cc for 4 to 7 days Heparm is then given by uninter- 
rupted mtra venous drip day and mght for 14 days The solution of 
heparm was originally made as foUou^ the contents of a 10 cc vial 
of heparm (10,000 units) was added to 500 cc of physiological saline 
However, because of the high salt mtake Muth this method, edema de- 
veloped, therefore, the present technique is to use distilled water vuth 
5 per cent of glucose and heparin Occasionally, in patients already 
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edematous, 10 per cent glucose, which is mildly dehydranng, is used 
instead Kelson and White now have a total of twenty-seven patients 
treated with this method Three patients are well and physically active 
several months after completing therapy, one patient was well and 
active for a tune but had a recrudescence of his disease followmg a tooth 
extraction, and another patient died m congestive heart failure At au- 
topsy this patient showed complete heahng of the bacterial lesion with 
complete absence of bactena m the lesion 

The use of heparin is based on the in vitro experiments that hepann 
wdl arrest the deposition of platelets and fibnn Grantmg that this also 
takes place in mvo on the heart valves, such action prevents organisms 
from becorrung enmeshed m fibrm to such an extent that they cannot 
be reached by the sulfonamide derivatives 

Kelson and White^“ do not beheve that this method causes a ten- 
dency to spontaneous hemorrhage, particularly cerebral hemorrhage Al- 
though they had two cerebral deaths m their twenty-seven patients, 
they are of the opmion that the incidence of hemorrhage is no greater 
than occurs spontaneously in the natural course of the disease In ex- 
plaining the high percentage of unsatisfactory results they pomt out 
that the previous use of sulfonamide denvaaves, particularly sulfapyn- 
dme, may render the orgamsms fast to the drug and thus prevent com- 
plete sterilization of the blood stream and heart valves As far as I know, 
Kelson and ^Vhite are the only authors reportmg favorable results v ith 
this method Fnedman, Hamburger and Katz“^ and more recently 
Kleiber^^ report fatahaes Long^’ states that he has not been impressed 
by heparin and considers it a dangerous adjunct to treatment 

Another method of approach is the combmaaon of mtensive treat- 
ment with a sulfonamide denvaave plus the raismg of the body tem- 
perature either by typhoid-paratj'phoid vaccme as ad\ocated by Sol- 
omon,-^ or the use of hyperthermia by physical means as descnbed by 
Bierman and Baehr The experimental basis for this work was fur- 
nished by H J '\'NTite and Parker"® They demonstrated that the ef- 
fectiveness of sulfonamide demauves increased considerably Avith a 
rise in temperature Solomon’s technique is to give sulfapyndme m 
large doses until a high blood lex el for the drug is reached, and then 
to gi\ e typhoid-parat) phoid injccuons intrax enously mghtly for seven 
nights Solomon x\ as kmd enough to gi\ e me his final figures, of sex en- 
teen panents xxho rcceixed treatment, fixe haxe apparently recox ered 
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In revie\\Tng the protocols, however, we find only three of these had 
Streptococcus viridans m the blood stream, one other case had non-hemo- 
lyoc streptococcus and in the other there was merely the statement that 
the blood culture was positive All five recoveries took place m the first 
eight cases studied, there were no recoveries in the last nine cases It 
may be said in all fairness, however, that only four of these nine v ere 
considered by Solomon to have been adequately treated Bierman and 
Baehr^^ report the use of the combmaDon of chemotherapy, either sulf- 
anilamide or sulfapyridme with physically induced elevanon of the 
body temperature Out of sixteen pauents, each of whom received sl\ 
or more bouts of temperature elevanon m conjuncuon wdi medication, 
but twm made recoveries, and only one of these was due to Streptococcus 
vindans, in the other panent B influenzae was isolated from the blood 
stream In still another case a panent has made an apparent recovery 
for 2 months, but the authors consider this as too short a ume to make 
a posinve statement as to recovery There is some danger connected 
with the techmque, namely a rapid heart rate, hyperexia, rapid respira- 
non In contrast to the reports of Solomon"^ and of Bierman and Baehr’' 
we have the report by Krusen and Bennenr" of six panents unsuccess- 
fully treated with sulfanilamide and h}’p)erthermia 

Such IS the present status of the treatment of subacute bacterial en- 
docarditis No form of therapy which at present seems to offer some 
hope of cure m a small proportion of the cases has received the really 
crucial test of new therapeutic procedures, namely confirmation of the 
results by other mvestigators At best all we expect at the ver)’’ outside 
from these newer forms of treatment is that an occasional patient may 
survive, whereas, before, there was an almost uniformly fatal ending 
One must consider, also, the occurrence of spontaneous remissions and 
even cures at certain times m the evaluation of any form of treamient 
It IS indeed curious that all obsen^ers reporang cases seem to have the 
greatest number of recoveries in the first few cases Solomon had five 
recoveries in the first eight cases, none in the next nine Long had me 
recoveries m the first fifty cases and none m the next seventy Kelson 
and A^Tite had two recot''eries in the first slx cases and only one more 
recovery m the next twenty-one cases Is this merely a pecuhar coin- 
cidence, or might It be related to the fact that subacute bacterial endo- 
carditis may be due to a number of different strams of Streptococcus 
vindans, strains whose virulence vanes greatly^ May not certain strains 
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respond easily to specific forms of therapy or even permit spontaneous 
recovery^ Most observers have neglected to identify the ])arrieular strain 
of Streptococcus vindans in each case, so tliat for the present these (jues- 
tions must remain unanswered However, tiiere is e\perimental evidenec 
to show that the identification of the partieular strain is important m 
regard to virulence 

Fo\-*’ studied the relationship of strains of green streptoeocci to the 
clinical character of subacute bacterial endocarditis and on the basis of 
his work was able to make the following classification 

Grou{) / was charactcri/cd clinically by a rapid, stormy course with 
death m a few months The strains isolated were salivariiis and etjuinus 
corresponding to Lancefield’s human group 

Group 2 was characterized clinically by a slow course ending with 
an episode that led to death The strain isolated was a Iiiiman form of 
a rough and G type of Streptocoecus non-hemolytictis 

Group 5 was characterized by a slowly progressive course with 
marked anemia and cachexia so that the patient died without any fla- 
grant episodes Two types of organisms were found Streptocoecus ig- 
navus, the human smooth form, and Streptococcus non-hemolyticiis 
number i, a rough non-human form 

Group ^ is the most interesting group because here we have the re- 
current casts and possibly those that may be cured Most of the cases 
in this group were due to Streptococcus fccalis and one to Streptococcus 
salivarius 

In general one may say that the slower the course tlie more apt is the 
organism to be of the non-human type 

In May of this year Swam*" deseribed the resides of treatment of 
four patients with sulfonamide compounds and correlated rlie results 
x\ith the strains of streptococci In simple w vitro tests he found tliar the 
two strains isolated from cases clinically influenced by treatment were 
susceptible to the drug, whereas the strains isolated from the two case' 
which resisted treatment were also resistant to the drugs ni vitro lie 
suggasrs that the existence of resistant strains of Streptoeoeetis xiridan'. 
may be responsible for the failure of some cases to respond to sulfona- 
mide therap\ It would seem highly important, then, m a therapeutic 
Studs to make certain of the strain of Streptococcus vindans one r 
dealing witli, and also to sriidv w iitro the effect of drug's on the par- 
ticular organism isolated to determine possible drug re-astance of that 
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TREATMENT OF INFECTIONS BY METHODS 
OTHER THAN CHEMOTHERAPY*' 

William Thalhimer 

Director, Alanliattan Contalescent Serum Laboratorj and the Bureau of Lahonlorie^ 

^sew \ork Citj Department of Health 


□ HIS review confines itself almost entirely to the use of spe- 
cific therapeuac serums, refemng only v^hen necessity 
to the s^mergistic action of antiserums and some of the 
nevmr chemotherapeutic agents, and to therapy ^\^th 
bactenophage The therapeuac efficacy of bacteriophage 
and the present status of serums in such diseases as scarlet fever, measles, 
chicken pox, diphtheria, tetanus, staphylococcal and gas bacillus infec- 
aons, anthrax and botulism will be discussed The prophylaxis of tetanus 
IS included because the greater number of mvesagators have concen- 
trated on the production of active immunit)’’ against this infection rather 
than passive immunity or treatment 

In a general review of this nature, it may be M^eU to state at hist some 
rules which are generally applicable to the therapeuac use of serums in 
all infecnons Most of these are well knorni, nevertheless, some are not 
followed, and the importance of others is overlooked 

Therapeuac results are so much better when a sufficient dosage of 
serum is administered early m the disease that delay must be avoided 
It IS also important that a large enough dose should be injected imually, 
as in many instances, if this is done, optimum results ivill be obtained, 
and no further mjecaons wdl be necessarj'' In some mfecaons, however, 
the nature of the disease is such that repeated injections of serum are 
required 

In paaents who are criacaUy ill with severe mfecaons, there is no 
quesaon but that the mtravenous route is the method of choice, and 
might be the only way in which some lives may be saved The ad- 
vantage of this IS that the therapeuac serum is dehvered immediatcl) 
throughout the entire body, and valuable ame is not lost as is the case 
vmth serum adnunistered by other routes, when there is considerable 
delay before absorption into the blood stream occurs 

♦ Read October 22, 1940 in The Graduate Fortnight of The New Xork Academj of Medicine 
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It IS not generally realized that it takes from i6 to i8 hours after 
serum has been mjected intramuscularly for the maximum titer of its 
antibodies to occur in the blood stream, whereas this occurs immediately 
with intravenous mjection When identical doses are injected by both 
routes, the titer eventually reached is only half as high after mtramus- 
cular as after mtravenous injection 

Undoubtedly, mtravenous mjecaons are not used more often be- 
cause there is a definite element of risk of anaphylactic shock or death 
when even the most carefully prepared animal serum is given intra- 
venously If the intravenous route is contramdicated because of known 
sensmvity of a patient, mtrapentoneal injection may be used with ex- 
cellent absorption of anabodies m from i to 2 hours, which, with se- 
verely ill patients, is the second method of choice 

It seems curious after publication of Platou’s^ excellent work in 1923, 
and the more recent pubhcation of Banks^ that the mtraperitoneal in- 
jection of serum has not been more generally used The risk of reactions 
and shock is not greater than from intramuscular mjection It seems to 
be the general behef that there is considerable risk from mtrapentoneal 
injection of perforaang the bowel and causing pentonitis This risk is 
apparently negligible when the mjection is properly earned out, and 
IS certainly less than that of delayed serum absorption in desperately ill 
patients 

There seems to be the general belief, also, that serum injected intra- 
muscuhrly is retained in the body longer than when the serum is injected 
intravenously This is a misconception Once the peak of absorption has 
been reached, the serum disappears with the same rapidity as after the 
same level resulting from mtravenous administration However, it is 
true that if it is necessary'' to maintain a high level of annbodies m the 
circulating blood, and if repeated intra\ enous injections of serum are 
contraindicated, the level can be maintained v ith greater safety by mul- 
tiple intramuscular injections 

The sloM ness of absorption of scrum after subcutaneous injection 
makes this a poor method of administration e\ cn for prophylaxis 

It IS oliMous that an ideal therapeutic scrum would be one of excel- 
lent therapeutic potenc\, concentrated in small \olumes which could 
be injected intraaenoush without anv nsk of untoward reactions eaen 
when the injections must be repeated Unfortunately this ideal has not 
\ er been reached with animal scrums c\cn though modem methods of 
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refining serums have resulted in products much less dangerous than pre- 
viously employed The number of mstances of shock have been greatly 
reduced, as well as attacks of serum sickness 

Before mjectmg an ammal serum intravenously, it is imperatn e to 
test the individual for hypersensitivity A drop of normal serum from 
the same ammal species should be injected mtracutaneously or msnlled 
into the conjuncaval sac In hypersensinve persons a wheal v ill form at 
the site of the cutaneous mjection or marked inflammanon of the con- 
junctiva will develop The eye test is the more sensmve of the nvo If 
hypersensitivity is present, at first a very small dose of the therapeuuc 
serum, beginnmg vath a hundredth or tenth of a cubic cennmeter, should 
be mjected subcutaneously Gradually increasmg doses can be given 
every twenty or thirty mmutes, and if no reactions occur the mtramus- 
cular route can be used until the full therapeutic dose has been 
admimstered 

There are several therapeutically efficient human serums to be dis- 
cussed later, which, when properly prepared, can be administered intra- 
venously m large amounts, as extensive experience has shovm, vnthout 
fear of causing severe reactions, and vnth only the occasional occur- 
rence of a mild or moderate reacaon 

In addition to the specific treatment, all the accepted methods of 
general treatment should be carefully carried out, mcludmg quiet and 
protection of the paaent, the provision of sufficient rest and sleep, good 
nursing care, special attenaon to proper nourishment, the pre\ ennon of 
dehydration, acidosis or alkalosis and avoidance of hjqiostasis 

Scarlet Fever 

There are two serums available for the treatment of scarlet fever, 
comalescent scarlet fever serum (human) and scarlet fever anutoxin 
(animal) In recent years my interest has been concentrated on the study 
of the effectiveness of human convalescent serums, including that of 
scarlet fever 

Convalescent scarlet fever serum is prepared from blood obtained 
from mdividuals recently recovered from scarlet fever and up to a penod 
of four months after the onset of the disease The serum from thirt}' 
or more mdividuals is pooled so as to produce a polyt’^alent serum Onl) 
Wassermann-negative serum is used, and care is taken to prevent even 
a faint trace of hemolysis Thfe regulations of the U S Public Hea t 
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Service are carefully followed, including sterilir\^ tests, and safety tests 
on animals 

Convalescent scarlet fever serum is therapeutically efficient and when 
administered early in the disease in sufficient quannaes will cause subsi- 
dence of the disease m from 12 to 24 hours in 75 to 85 per cent of the 
individuals treated, and somewhat slower, less complete results in most 
of the remainder ' These results refer to the intravenous mjecaon 

of serum within the first 36 hours after the onset, and are frequently 
truly dramanc, with the conversion of a desperately sick, toxic child 
mto a convalescent one Toxicity disappears, temperature drops an aver- 
age of three degrees Fahrenheit, and not infrequently reaches normal 
Vomiting and diarrhea, when present, disappear, the rash begins to fade 
and the usual complications are reduced to one-third in number and 
are less severe m mtensity when they do appear 

This human serum has the advantage that it can and should be ad- 
ministered intravenously with practically no risk of causing untoward 
reactions In an extensive expenence in different parts of this country 
not a single instance of anaphylactic shock occurred Sensitization to 
subsequent mjecnons of human serum apparently has not been produced, 
and mild, delayed serum sickness occurs in not more than one-half to 
one per cent of the panents 

Usually only one intravenous injection is required to obtain these 
results when the serum is administered early in the disease and before 
complications have developed If, however, complications are already 
present, or if the panent is brought to the hospital in the later stages 
of the disease, several injections may be needed at one or two day 
mten'als 

The intravenous dosage is 20 cc in children up to the age of five, 
40 cc in those from five to ten years, 60 cc in those from ten to fifteen 
years, and 80 to 100 cc m large adolescents or adults Similar but less 
rapidly occurring improvement can be obtained from intramuscular in- 
jecuons, but the dosage should be defimtely larger 

Although the pooled serum contains both isoagglutimns, there need 
be no fear from the intravenous injection of incompanble agglutinins, 
IS has been demonstrated thousands of nmes V hereas the danger of 
injecting incompatible cells is at ell knoaan, this docs not apply to the 
injection of agglutinins This a\as also brought out recently at the meet- 
ing of the American Human Scrum Association mcludinor some studies 
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ui our laboratory, which demonstrated that even after the injection of 
large quantities of incompanble serum, the incompatible agglutinins dis- 
appeared from the circulation immediately 

It has been demonstrated in some studies with Elizabeth Moore® that 
convalescent scarlet fever serum contains an appreciable amount of bac- 
tericidal substances agamst Group A hemolyuc streptococcus, as W'ell 
as antitoxin to erythrogemc toxin Opsomns and anastreptolysm are also 
present 

The amount of antitoxm present m convalescent scarlet fever serum 
IS small (averaging about 10 umts per cc ) as compared with the anti- 
toxic content of scarlet fever anatoxin (animal) Therefore, the amount 
of anatoxin in the doses of convalescent serum which have been de- 
scribed IS much less than when animal antitoxin is used Since the thera- 
peuac response to convalescent scarlet fever is as good as or better than 
that to large doses of animal anatoxin in the experience of Top® and 
others,®’ ■*’ ’’ this efficiency must be due to bactencidal and other anti- 

bodies which are present in convalescent serum and not present in ani- 
mal antitoxm, as shown also by Platou and Dwan 

Animal scarlet fever anatoxin xvdl also produce excellent therapeutic 
results, and several commercial serums are available which are supenor 
to those previously produced, m that severe reacaons and delayed serum 
sickness occur in a smaller number of individuals There remam, hov- 
ever, in using these preparauons, the risk of sensiazing the individual to 
animal proteins and the danger of anaphylacac shock from inaavenous 
mjection Therefore, they are rarely injected by this route It is pos- 
sible, however, to mject them mtraperitoneally resulong m quite rapid 
absorption with no more risk of reacaons than that from intramuscular 
injection, as demonstrated by the chnical work of Banks - 

The quesuon not infrequently arises as to whether all pauents with 
scarlet fet er should be treated with specific serum therapy, or whether 
this should be reserved only for the severely ill This quesuon cannot be 
answered dogmatically, and undoubtedly there will be a great differ- 
ence of opmion Many factors enter into makmg a decision of this sort 
In general, scarlet fever does not occur m as severe a form today as 
previously, although occasionally grave forms of the disease sail are en- 
countered Not infrequently, attacks that appear mild at first become 
severe, and at other times senous comphcations develop dunng the 
course of an otherwise mild scarlet fever Unless the disease is abortc 
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by treatment, some toxemia, even m those mJdly or moderately ill, will 
persist on an average of from three to five days 

Since the disease can be cut short in its earhest stages by specific 
serum treatment, and the risk to the patient of the development of a 
severe form of the disease, of comphcaaons and toxemia, can be reduced. 
It seems logical, though it may not always be practical, to give serum to 
every patient with scarlet fever, regardless of the se\ erity of the attack 
In scarlet fever, hemolytic streptococci cause damage not only by 
the erythrogemc toxm which they produce, but apparently by other 
toxins as well, and also by direct mvasion of tissues It has been believed 
by some that antitoxin for erythrogemc toxin is not always sufficient 
to produce passive immumty against hemolytic streptococci which 
cause scarlet fever, since this serum is deficient m bactencidal substances 
Passive immunity can be secured for a period of ten days to two Meeks 
with intramuscular injections of convalescent scarlet fever serum when 
children are accidentally exposed to scarlet fever and there is fear of 
their developing the disease Studies have shown that only i or 2 per 
cent of exposed children, w^ho have been passively immunized, will de- 
velop scarlet fever, instead of ro or 15 per cent wfiich can be expected 
without this prophylactic injection Those w ho do de\ elop the disease 
usually have only a mdd or modified scarlet fe\ er 

It W'as only natural for sulfanilamide to be tried in the treatment of 
scarlet fever Unfortunately, the results reported are not as good as 
those in other streptococcal infections There is general agreement in 
the publications that sulfanilamide produces no benefit during the acute, 
toxic stage of the disease and does not reduce the toxicity nor shorten 
this stage of the illness Some reports'* state that it reduces the hke- 
hhood of complications and their seventv% w hereas in other reports"’ " 
It IS stated that even this does not occur 

A w’ord should be said for the combined use of the sulfonamide 
group of drugs w ith con\ alescent scarlet fe\ er serum It has been showm 
in a number of expenmental inicsnganons in other mfecnons that 
the sulfonamide group and anv specific scrum ha\ e a s\'nergistic ac- 
tion,"’''’ " that IS, the combined effect of the two is greater than the 
sum of the effects of these substances w hen each is used indn idually It 
IS suggested that in patients with sc\crc complications both the dru^ 
and scrum should be used to£rcthcr 

It has been found tint com alescent scarlet fe\er serum is of con- 
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siderable value in treanng various types of severe hemolytic streptococ- 
cal infections m condiaons other than scarlet fever This also has been 
true m our experience Benefit has followed the use of convalescent 
scarlet fever serum where severe streptococcal infecaons, including 
blood stream infections, have not yielded to sulfanilamide, or where the 
paaent could no longer tolerate the drug Out of this experience has 
ansen the pracnce of admimstenng both sulfanilamide and serum simul- 
taneously m such serious conditions as streptococcal pentomtis, menin- 
gitis, and pneumoma It is also necessary to give adequate operatne 
treatment of all local sites of infection, such as mastoiditis and osteomye- 
has, since serum or sulfanilamide cannot give the best results without 
essential surgical care of the original or any secondar^^ feeding focus of 
streptococcal infection 

Measles 

In recent years the prevention of measles by a number of passively 
immunizing agents has received increasmg attenaon and use Whereas 
there is no direct method of producing a lasting acuve immunit^^ to 
measles this can be accomplished to a certam extent mdirecdy 

The first study m this country of the use of convalescent serum in 
the prevention of measles u as earned out by Wilham H Park,^® and as 
a result of his work and that of others the efficiency of this procedure 
has been demonstrated in large groups all over the u orld In recent years, 
laboratories have been estabhshed in a number of large ernes for the 
preparation and distribution of convalescent measles and other serums 
The blood is\ obtained from adolescents and adults recendy recovered 
from measles, an\d at intervals up to four months after the onset of the 
disease Serum fro?m thirty or more individual bleedmgs is pooled and 
processed as alreatV desenbed " 

To obtain ma> |uum protection serum should be injected intramus- 
cularlv, if possible |y the fifth day after the child has been accidentally 
exposed and not la than the seventh Because this is a human serum, 
its intramuscular inji^cnon is not accompanied by any danger, and loca 
or general reaction | are extremely uncommon Mffien the proper dose 
of serum is used, the / disease wiU be either prevented or modified in from 
98 to 99 per cent o« the children, with no measles developing m tom 
60 to Sbmer cent F^lure, 1 e , unmodified measles, will occur in rom 
I to 2 per Vent 

\ 
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When the disease which develops has been modified, the attack is 
mild and of short duration, very httle if any toxemia is present, the 
rash IS dimmished m extent and seventy or even absent, Kophk spots 
are either absent or seen with difficulty, and comphcanons are extremely 
uncommon Modified measles may be so mild that it will not be recog- 
nized unless one is familiar with it 

An important characterisnc of an attack of modified measles is that 
It confers an active immunity, which persists for years, perhaps for life 
This IS true if the disease has not been too greatly modified, and for 
a strong active immunity there must be a detectable erupnon Following 
some extremely mdd attacks of modified measles, after subsequent ex- 
posures, some children have developed a second attack of measles, but 
so far as is known each of these has also been mild 

Convalescent measles serum cannot be standardized at present with 
any laboratory procedure Dosage has to be determined by expenence 
For prevention, no child or infant should receive less than 5 cc 
intramuscularly Our latest information leads us to recommend 10 cc 
for children from the age of three to ten, 15 cc for older children, 
and 20 to 40 cc for large adolescents or adults 

Since measles is a senous disease m infants and children up to the 
age of three (with a mortaht)'' rate from complicating pneumoma and 
other complications of about 5 per cent), we believe that the attempt 
should be made to prevent the disease completely in exposed individuals 
of this age group This should be done also m all exposed children other- 
wise ill, or recently recovered from an illness, or undernourished Chil- 
dren in these special categories should receive a somewhat larger amount 
of serum 

In healthy children five years old or older, it is probablv advisable 
not to attempt to prevent the disease completely, but merely to modify 
It, in order to secure a permanent acme immuniry, vith very httle 
risk from the mild, modified attack 

For modification half the abo\ e doses should be administered up to 
and including the se\ enth daa of cx-posurc TTie full dose gi\ en on the 
eighth or ninth day of exposure at times will modify the disease After 
the ninth da\ of exposure intramuscular injections of this dose cannot 
be expected to hi\ e any effect on the course of the disease 

In hospitils and in children’s institutions vhere exposure to measles 
has occurred the aim is aK\ ays for complete pre\ ennon of the spread of 
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secondary cases As already stated, one cannot obtain roo per cent 
protecaon At least a few children will develop modified or occasionally 
unmodified measles One can prevent, howei^er, general spread of 
measles, and safeguard against the general development of unmodified 
measles with its attendant dangerous comphcanons 

Other matenals have been used in measles prophyla\is Pooled 
normal serum, obtained from individuals Avho some time previously 
have recovered from measles, is efficient Mffien the dose is four tunes 
that of convalescent serum Whole blood, obtained from parents or 
other adults, and mjected mimediately, is efficient but should be used 
in eight times the dose of convalescent serum, smce serum forms only 
about one-half the volume of blood The globuhn fraction of pooled 
normal, adult serum or plasma,^® and of pooled ascites firnd"® and 
the placental globulin fraction in corresponding doses, have proied 
to be efficient 

Formerly, it was thought that smce measles is a virus disease, once 
Its earhesr manifestations had developed, it ^^ould be impossible to 
modify Its course by the therapeutic use of serum At the ^^^illard 
Parker Hospital, New York, Kohn, Kdein and Schwarz" demonstrated 
that 50 cc of convalescent measles serum admimstered mtravenously 
to children who are m the pre-erupm^e stage of measles, shoving Kopfik 
spots, will mitigate the disease m about 85 per cent (25 children treated), 
so that, in bnef, the resultmg disease may be characterized as a mild, 
one-day illness Similar results were reported by Levmson and Conner^'' 
at the annual meeting of the American Academy of Pediatncs in 1938 
The importance of such obsen'-ations is that many children already 
seriously ill with diphtheria or pohomyehos, for example, who are dis- 
covered to be developing measles, can be spared the added risk of a 
severe attack of the unmodified disease 

About the treatment of measles after it has reached the erupcne 
stage, which should be the main topic in this section, not ven*^ much 
can be said There has been no clear-cut evidence presented that once 
the eruption has appeared, convalescent serum voU produce any demon- 
strable benefit None of the publications seems convincmg, and m light 
of the results described above of treatment in the pre-erupove stage, 
one could not expect benefit from the comparatively small doses men- 
tioned in the reports of treatment of active measles We do not recom 
mend the use of convalescent serum after the eruption has appeared 
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Chicken Pok 

Convalescent chicken po\ serum has been used in an attempt to pre- 
vent this disease, and also therapeutically Unfortunately, the experience 
of others and the trial at the Willard Parker Hospital indicate no effi- 
ciency in either prevention or treatment 

Diphtheria 

Active immunization against diphthena is so simple and has pro\ ed 
so successful that diphthena must be considered today a preventable 
disease 

The treatment of active diphtheria, when it does develop today, is 
practically the same as it was after diphtheria antitoxm became generally 
available, except that better, more refined and safer antitoxic serums 
are now generally available 

In the opinion of many, diphtheria is going through a cycle of de- 
creasing seventy "Whether diphthena goes through these natural cycles, 
or whether Mudespread active immunization, better hygienic condmons 
or other factors are responsible, is not clear Even today occasional cases 
of severe or malignant diphthena occur It is particularly imperative 
that serum should be administered as early as possible, and in sufficient 
amount in one dose Enough serum administered early is much more 
valuable than larger amounts given later in dnided doses In se\ere 
attacks of Iar}mgeal or malignant diphthena, part or all of the serum 
should be given intravenously, unless the individual is sensitive to horse 
serum when the injection should be made intrapentoneally, absorpuon 
being much more rapid than by the intramuscular route 

The minimum dose in an early attack of faucial diphtheria of a\ erage 
severity is 10,000 units intramuscularly Large or older children should 
rccen e more, and indn iduals ith the severest form of the disease should 
receive 40,000 to 60,000 units of antitoxin, all of it or half of it intra- 
venously 

In recent years, Ramon-^ and his co-w orkers ha\ e been usiny and 
recommending a r\^pe of therapy a\hich the\ call sero-anatoxitherapy, 
meaning combined thcrapv ith antitoxm and toxoid (anatoxin) They 
clnm for this method that it docs not decrease the curatnc effect of the 
intitoxin and that actn c immuniu is snmulatcd b\ the toxoid sooner 
and more certainly thin it would otherwise occur minimizing complica- 
tions and the frcqucnc\ of rchpsc This work is of extreme interest and 
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should be followed further There is some exidence, from animal ex- 
periments, of a contrar)^ nature, but this, as claimed by Ramon, miaht 
not apply to humans 

Tetaxus 


Much more progress has been made in recent years m the aenve 
immunization agamst tetanus than in passive immunization or in treat- 
ment of the active disease 

Ramon and his group-*^’ xvere the first to produce tetanus toxoid, 
and demonstrated its efficiency m animals and humans as an agent for 
causmg a strong, durable, active immunization Their xxmrk has been 
verified by many others and extended in some directions 

The production of tetanus anatoxin after a single mjecaon of tetanus 
toxoid is slower than after an mjecaon of diphthena toxoid It has been 
found that one mjection is not sufficient to produce the desired response 
and that the spacmg of the injecaons must be different from those xnth 
diphtheria toxoid The second mjecaon should be given not sooner than 
one month after the first The immunity xvhich develops does not reach 
the highest possible level but, nevertheless, persists for about a year 
"When an addiaonal mjecaon of toxoid is admmistered a year after the 
first one (this is called a secondary or a recall mjecaon), it is then found 
that the anatoxin rapidly reaches a comparaavely high level The same 
level of antitoxin m animals will protect them from at least one minimal 
lethal dose of tetanus toxin, and will protect most, if not all of the 
animals, from at least one mimmal lethal dose of tetanus spores injected 
intramuscularly 

Because of these results acuv^e immunizanon to tetanus is being more 
and more extensively pracaced in some of the European armies (France 
and Great Britain), and for individuals v'hose xvork exposes them in- 
amately to the likelihood of tetanus mfecaon Its use in civil practice 
seems to be spreading gradually, also 

How efficient this acave immunizaaon is or has been m the prei en- 
tion of tetanus m wounded and injured mdividuals in the present Euro- 
pean xvar, so far as can be learned, has not been reported * This infor- 


Since this paper was written Perry^* reported m the Bntiili Medical /our i . * « oer 1 000 

with the first three months of the war of 1914 18, when the incidence i,,,., bttn 

wounded, the figure in the war is 0 45 per 1,000 It is significant tto casudties of the 

noted have occurred m individuals that have not been acttvely immunizw ,r’?n^«nWierj proteettd 
British Expeditionary Force therfc has been no reported instance of tetanus receired nrophy 
bj means of tetanus toxoid It lA only fair to remark that a number of „ Ji. Wo 

lactic doses of tetanus antitoxin subsequent to ^thcir arnval in this countrj 
or three days after the infliction of the wound” 
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manon will be awaited \\ith the greatest of interest 

Until this information is available, the question which is most fre- 
quently asked is If an immunized individual (soldier or civilian) re- 
ceives a wound or injury from which experience has shown tetanus 
IS likely to develop, should the active immumty alone be relied on or 
should additional methods of protection be used immediately after the 
injury^ Until more is known about this, the prevailing opinion at pres- 
ent seems to be that an mtramuscular injection of tetanus toxoid should 
be given as soon as possible It has been shown that this additional 
dose of toxoid will stimulate the rapid increase m tetanus antitoxin in 
from live to seven days, an interval which is sufficient to prevent tetanus, 
since it usually takes five or more days for tetanus spores to germinate, 
disseminate toxin, and produce the disease 

If ammals previously immunized with tetanus toxoid are injected 
with a mixture of tetanus spores and calcium chlonde, an increase m the 
antitoxic titer m their blood occurs slowly, if at all, and apparently 
only those animals survive which have a sufficient acuve immunity at 
the time of the spore injecuon However, if tetanus toxoid is injected 
m a different muscle at the same time that the spore-calcium chloride 
mixture is injected, m from five to seven days a defimte increase in the 
level of anutoxin m the blood is found and a larger percentage of ani- 
mals survive The exact level of antitoxin necessary to protect against 
spore injection is not knowm but is believed to be larger than that 
needed to protect against tetanus toxin 

The prevention of tetanus in injured, non-immumzed individuals re- 
mains a problem Experience in the last war demonstrated that a single 
injection of 1500 units of tetanus anatoxin is not sufficient At umes 
this will only delay the onset of tetanus xihich may deielop weeks or 
months later Tetanus w'as controlled best when repeated injecnons of 
anatoxin w'ere administered at lo-day intertals for as long as seemed 
indicated by the condiaon of the w ound 

At present, Ramoffi®>^‘ suggests that the wounded non-immunes 
should receu e both tetanus toxoid and anatoxin so as to ha\ e the benefit 
of both acti\ e and passn e immunization, since his animal experiments 
indicate that the administration of antitoxin docs not slow up the pro- 
cess of actu e immunizaaon from the toxoid How c\ er, ex-penmcntal 
w ork In Otten and Henncmann’’' leads them to conclude that the injec- 
tion of anatoxin docs slow up the dc\ clopmcnt of actn e immunitx' from 
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toxoid They suggest that anatoxin should be administered immediateh 
for passive immunizaaon, and an injecaon of toxoid be given as v ell 
These should be followed by several mjecaons of anatoxin and toxoid 
at mterv^als of about ten days, sufficient to mamtam by passive immuni- 
zaaon a protecave level of antitoxin unal acave immunizaaon ivill main- 
tam this level 


Sneath and his co-u^orkers^^ have invesagated the relaave decree of 
protecaon in gmnea pigs by acave and passive immunizaaon against 
infecaon from the mjecaon of standardized doses of tetanus spores mixed 
M ith caJcium chloride soluaon A larger number of acavely immunized 
gmnea pigs sunnved and were completely protected from tetanus when 
their blood contamed i/ioo umt or more of tetanus anatoxm per cubic 
cenameter, than unimmunized gmnea pigs which received the passu e 
immumzmg dose for humans of 1500 umts of anatoxin, a huge dose 
for these small animals The explanaaon of the difference m the expen- 
mental results with passive immunizaaon in gmnea pigs and those m man 
is not clear, but indicates that further studies should be made m man 
In civil pracace there are certain disadvantages, such as reacaons, 
serum sickness, and sensiazauon, to the administraaon of a prophylactic 
dose of tetanus antitoxin to children ivho have received comparam ely 
trivial puncture wounds, and yet it is a serious responsibilir\' for a 
physician to deny the child protecaon against tetanus 

Since the campaign for acave immunizaaon mth tetanus toxoid has 
spread it has been found that some adults develop a relauvely high titer 
of antitoxin in their blood, 10 umts per cubic cenameter bemg not 
uncommon, with occasionally as much as 50 units 

Several years ago Schick suggested to me the preparaaon of human 
tetanus anatoxin for prophylaxis for just those mstances vhen the 
physician hesitates to use an animal anatoxin This suggesuon has also 
been made by H3dand, as reported by Diemch Unfortunately, it vas 
impossible for me to secure blood from humans acavely immumzed 
and with a sufficiently high titer of anatoxin However, should all mem- 
bers of the American army now bemg formed be immumzed vath 
tetanus toxoid, it should be possible to obtain large amounts of tetanus 
antitoxin (human), and it is hoped that someone ivill determine how 
efficient this antitoxin tvill be 


Defimte advances have been made in recent years in the aeatment 
of tetanus, once it manifests itself This has been excellently describe 
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and summarized m two recent articles by Dietrich^^ and Spaeth^® and 
also by Vener and Bo\ver These workers advise that an mmal large 
dose of anatoxin be admimstered, preferably by the intravenous route 
m spite of the risk Spaeth beheves that one dose, rf large enough, is 
sufficient Dietnch beheves that repeated intramuscular mjecaons should 
be given also, so as to mamtam a high level of curculatmg anatoxin 
Smce resistant spores may cononue to gemunate and produce toxm 
after the iniaally mjected anatoxin has disappeared, repeated mjecaons 
are logical Both of these mvesagators agree that it is of the utmost 
importance to keep the paaent as qmet as possible under a regime car- 
ried out by a specially trained personnel, to administer sedaaves cau- 
aously, but m sufficient amounts to prevent commlsions, to avoid all 
mampulaaons and unnecessary physical examinaaons if possible, to ad- 
minister sufficient fluids and nourishment and not to perform lumbar 
punctures or admimster serum intrathecally They beheve that the mtra- 
thecal admimstraaon of serum causes menmgeal irritaaon which is harm- 
ful and that the anesthesia necessary for lumbar puncture is also harm- 
ful Both beheve that deaths have been caused by excessive serum 
treatment and overmampulation Apparently overtreatment must be 
avoided, nevertheless, large amounts of anatoxin must be admimstered 

The importance of preventing convulsions u'lth sedatives, aside from 
the exhausaon which these cause the paaent, is graphically illustrated 
by the reply of one cluld who recovered when he was asked hoM’’ 
the convulsion felt, he said, “You know how much it hurts \vhen you 
have a cramp in your leg ^^*ell, com ulsions feel like that aU over ” 

It IS difficult to make a comparatue e\aluaaon of results in the 
treatment of tetanus, but certainly those reported by these in\ esagators 
seem excellent and give hope that they can be repeated or e\ en 
impro\ cd 

Bacteriophage 

hen It Ai as discoA ered that bactcnophage aa ould cause soluaon 
and death of bacteria in t itro it aa as hoped that this could be accom- 
plished w mo Unfortunatch , the clinical trial of man\’ r\^pes of bac- 
teriophage has been disappoinang Therefore, bacteriophage is Acrv 
seldom used today in the trcimient of bacterial infections a further in- 
dication of Its lack of efficicncA 

Lach phage has a specific range of actnirv and as Atould be ex- 
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pected, the least efficiency is found m stock preparations It requires 
several days for trained workers to prepare a specific phage, during the 
time nffien the need of treatment is most urgent Only actively grow- 
ing bacteria are lysed, resistant strains are not uncommon, and will de- 
i^elop if lysis IS incomplete Proteins and many other colloids inhibit lysis 
and inflamed areas are walled off, reducing the probability of contact 
of phage and bacteria The injection of bacterial filtrates may cause a 
therapeutic response similar to phage Preparanons of bactenophage con- 
tain peptones, meat extracts, products of bactenal growth and dissolved 
bacteria, all of which may cause physiological effects or systemic 
reactions 

In general blood stream infecuons, bacteriophage has been given 
intravenously by some The initial doses must be very small, about one- 
tenth of a cubic centimeter, and severe, febrile and chdl reacuons are 
caused not infrequently Gradually increasing doses are administered at 
intervals of several hours, and reactions may occur after any of these 
Some investigators have believed that beneficial effect will follotv only 
when reactions of this sort have been produced, and others are of the 
opinion that the improvement which occurs should be attributed not to 
the phage but to a general, non-specific reaction 

Extensive use of phage in the treatment of severe staphylococcus 
infections, including bacteriemia, has been made by MacNeal and his 
colleagues They are convinced that much has been accomplished m 
the treatment of a large series of patients Although statistical evaluation 
IS difficult, the favorable opinion of such outstandmg workers must 
be given serious consideration 

^Vith the recent development and use of chemotherapy in bactena! 
infections it will be mare difficult than ever to estimate the value 
of bacreriophage in staphylococcus infections 

It is\qu esri enable, froln the published reports, if phage has any effi- 
cacy in ^e treatment of Ibacillary dysentery 

\ Stapjhylococcal Infections 

Until th^ecent use oV sulfathiazole, one had to rely on bacteno 
phage, anntox^serum and i multiple small blood transfusions in the treat 
ment of severe staphylococcus infecfjons with or without bacteriemia^ 
Apparently the amiroxm as\developed\by Dolman®®> and by Ramon 
has been of real h^ in treating some pC^^ents Perhaps, under desperate 
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circumstances, a combination of sulfathiazole and anatoxin should be 
used, as it is logical to believe that these two uull act synergisacally, as 
do other similar combinauons 

There is some evidence^^> ■*- also, that mulaple mjecaons of staphy- 
lococcus toxoid are beneficial in the treatment of even severe acute m- 
fecuons Not all observers agree about this The beneficial results of the 
treatment of subacute or chronic staphylococcus infecaons Math toxoid 
seem more clear-cut but here, too, there is not complete agreement of 
different mvesagators The best results seem to be m the prevention of 
recurrmg attacks of bods by the injecaon of toxoid during the inter- 
vals between these attacks Autogenous staphylococcus vaccines have 
a limited efficiency under these condiaons, also 

Gas Bacillus Ixfections 

As pointed out m a recent editorial m the Lancet , the treatment 
of gas gangrene ivith antitoxin appears to have fallen in disrepute for 
reasons that are difficult to find Dunng the last war there can be httle 
doubt that the fives of many mdividuals infected Math Clostridmvi 
'welchii and Vibrion septique M'ere saved by means of anatoxic sera of 
loM' potency as compared with those produced today This efficacy Mas 
both prophylactic as M'ell as therapeuac Since then this expenence has 
not been much enlarged, if for no other reason, because of the infre- 
quent occurrence of gas gangrene in civil pracnce 

Although more recently some excellent therapeuac results ha\ e been 
achieved m ith the use of the sulfanilamide group of drugs it m ould be 
unfortunate if an attempt m ere not made to impro\ e upon these results 
by the use also of modem, potent sera This is especially important since 
recently Henderson and Gorer^^ have demonsaated experimentally in 
animals infected Math the organisms of gas gangrene that “there is a 
striking, synergisac curative acaon of sulfapyndine plus anatoxin ’ 
Their study indicates that in treatmg the disease in humans an adequate 
dose of antitoxin should be given intra\ enously at the earliest possible 
moment, one therapeuac dose for the suspected case, and for the estab- 
lished case, three to fi\e doses combined Mith 6 to 9 grims of sulf- 
ap\ ndinc daily unnl the infection is ob\iousU controlled 

Avthilax 

Anthrax is so uncommon in this country* that unfortunately infec- 
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tions of the skin caused by this organism are not ah^^ays recognized 
immediately Early diagnosis is of extreme importance for successful 
treatment, as the disease frequently reaches the bacteriemic stage with 
great rapidity 

After many lands of treatment of the local skin lesion, such as, 
excision, cauterization with chemicals, or the actual cautery, it is now 
generally agreed that the lesion should merely be protected and kept 
dr}^, as manipulaaons tend to spread the infection rather than control 
It 

Anthrax antiserum should be admimstered mtravenously at the earli- 
est possible moment in large amounts of loo or 200 cc at a time, 
after, of course, takmg the usual precaunons agamst sensiavity of the 
panent to the animal serum Large mjections should be repeated inua- 
venously once or ttvice durmg the first twenty-four hours, and con- 
tinued at intervals for several days until defimte improvement or re- 
covery has occurred All obsen’^ers have not obtamed equally good re- 
sults, but certainly some recoveries seem attributable to early, vigorous 
treatment 


Botulism 

Although this condiaon is relatively uncommon m this country, it 
still occurs occasionally m outbreaks m small or large groups v^ho have 
eaten foods containing the to\m of Clostndnnn botidmuvi Under these 
cucumstances the disease has a high mortalit)'’ 

In 1934 Velikanov and Kolesnikova^® reported an excellent clinical 
study of 227 cases of botuhsm Of these, 146 received serum, and 81 
that did not sen'-ed as controls Among the 146 that were treated, 26 
died, a mortahty of 18 per cent, and among the 81 not treated with 
serum, 76 died, a mortahty of 93 per cent 

Large amounts of serum were given, each dose bemg from 60 to 
100 cc The best results were obtamed when this treatment was given 
early in the disease 

Some of the most severely ill received repeated doses of serum at 
short intenmls, a few as much as a total of 600 to 700 cc 

In several apparently hopeless cases serum was admmistered intra 
venously, and twice intraspmally in doses of 10 to 20 cc wth recoveries 
that were described as astonishmg 
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INFECTIONS OF THE MIDDLE EAR AND 
NASAL SINUSES* 

'^^’ESLE'i C Bowers 

Surgical Director of Otolaryngology, St. Luke s Hospital 



-^HEN It IS realized that ever)'- cold is a potential sinus in- 
volvement and that chronic sinusitis probably causes 
more lU-health than any other disease, it is obvious that 
every physician should be thoroughly famihar ivith the 
pathological changes which accompany smusios The 
general physician is the first to be consulted, he should, therefore, be m 
a position to give authontative advice Yet, in the past, comparauvely 
httle has been known about the physiolog)' of the nose, the pathology 
of sinus infection, the effect of constitutional conditions upon the func- 
tion of the nose, and the possibihty of allergic influence has not always 
been sufficiently considered 


AnATOMI and PmsiOLOGY 


The nose is an extremely comphcated anatomical structure No two 
nasal chambers are exactly alike, no nvo can be e\-pected to act alike, 
even m the same mdividual Nor do any txi o panents respond identic- 
ally, either consutuuonall)'^ or locally, to nasal therapy ^ The funcaon of 
the nose is so controlled through the nenmus s)'^stem that any abnormal- 
ity in my portion of the body, from the skin to the heart, may hai e a 
decided bearing on it 

Small w onder, then, that there is considerable confusion on the sub- 
ject in the mind of the layman, the general practmoner and e\ en the 
rhinologist I beliei e Ballance has \i ell stated the case \\ hen he says, 
“Once the patholog^’■ is understood, differences of opinion as to therapy 
should disappear To further this better understanding, let us bnefly 
rc\ic\\ some of the high lights in the amtom\ and physiolog>' of the 
nose 

ChiVahcTS The nose consists of n\ o chambers separated bv the sep- 
tum and surrounded b\ ciMties connected with it by \ety small open- 


(jt\en Octol^cr 2 
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mgs, called ostia, w hich render the passage of air from the nose into the 
smus and drainage from the smus possible 

Tnrbmates There are three turbmate bodies situated one above the 
other in the lateral M^all of each chamber, dividmg this wall into three 
compartments called respectively the superior, middle and mfenor 
meatus The turbinates have the most abundant blood supply of ant 
part of the nose, they have much elastic and smooth muscle fiber and 
large cavernous smuses, givmg them the characteristics of erectile tissue 
and rendering them particularly responsive to all t)^es of sj^mpathenc 
nervous system reacnons, to mflammaoon or allergies, to thermal, chenu- 
cal (either local or general), emotional and constitutional changes Their 
function IS to direct properly, warm and moisten the inspired air Be- 
cause this funcaon is mamtamed by the coordmated action of both sen- 
sory and mvoluntary nerves, any constitutional dyscrasia may cause 
functional nasal changes and local symptoms which may simulate sinus 
disease “Such symptoms as nasal obstruction m hot dry rooms, a watery 
discharge in cold weather, and, dunng adolescence, the droppmg back 
mto the throat of secretions and the obstruction of the nose on the de- 
pendent side are physiological responses which need not necessarily be 
the result of pathology in the nose It is well to look for causes other 
than nasal, when the patient complams of a postnasal discharge which 
IS not excessive, especially where there is no pronounced tracheal cough 
Fifty per cent of such cases are probably allergic Other possible causes 
are endocrme imbalance, intestmal stases, anemia, s^'phihs and diabetes 
kVhen the postnasal discharge is abundant and accompamed by the char- 
acteristic tracheal cough, the cause is usually sinus infection As the tur- 
bmates are important in directmg the air currents to the nasophanmx, 
due consideration must be given these facts where operaave interference 
IS contemplated 

Tosmon of Ostia—lnferwt Meatus The lacnmal duct empties into 
the inferior meatus (below the inferior turbinate), hence the futility of 
treatmg nasal conditions noth drops put into the eye 

Middle Meatiis Into the middle meatus (below the middle turbin- 
ate) empty most of the smuses, i e , the antra, frontals and antenor 
ethmoids, therefore, the anatomy of the middle meatus is the mo^ 
important insofar as sinus involvement is concerned Drainage from a 
sinuses depends prmcipally on cihar)'’ action The frontal smus drams 
down-htU from its lowest point by a long, often tortuous, passa^^e 
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through the ethmoids into the middle meatus The antenor ethmoids 
drain do'wn-hill into the middle meatus at nearly the same pomt as the 
frontal and antrum The antra empty mto the iruddle meatus through 
one or more opemngs situated m the uppermost part of the antral cavity, 
necessitaung np-hill dramage Here any mterference with the action of 
the cilia renders drainage impossible 

Superior Meatus The postenor ethmoids empty into the superior 
meatus (below the superior turbinate) , while the sphenoid empties into 
the space above and posterior to the supenor turbinate The sphenoid 
IS drained by an opening situated high on its anterior surface, necessi- 
tating up-bill dramage, here, too, the action of the cilia is of prime im- 
portance 

It IS thus evident that all the smuses drain down-hdl evcepting the an- 
trum and sphenoid The antrum is the most common site of infection, the 
sphenoid the rarest The probable explanation is that the anatomical struc- 
tures surrounding the ostia of the antrum are far more liable to be de- 
formed, thus obstructing the osaa and impeding ciliary action For this 
reason the antrum is the sinus most likely to require aid to drainage 

Drainage A large part of the drainage from the sphenoids and pos- 
terior ethmoids goes dovm the throat Most of the other sinuses, by reason 
of ciliary action, Avould naturally dram down the throat also, but the 
action of blowing the nose directs a certain amount anteriorly The post- 
nasal and the lymphatic dramage from an infected sinus causes the 
tracheal cough so characterisac of sinus infection 

Causes of Ostial Obstruction If the formanon of the nose m ere per- 
fect, sinus infection would occur only as a result of sm imming, ill-ad\ ised 
local applicanons or allergy’' Since such perfection is rarely attained, m e 
shall find that about 85 per cent of all \-rays of the nasal smuses show 
some degree of mtolvement A septal ridge or spur which projects mto 
the middle meatus, especially m the anterior part crow ding the middle 
turbinate as-imst the outer w all and so mterfcnng w ith the funcnon of 
the ostn of the antrum md other sinuses, is almost certain to result m 
poor dramage from these sinuses with consequent chronic mfecnon 
M lien there is obstruction of one side of the nose b\ a de\ lated septum, 
there w ill be a compensating enlargement of the turbinate on the oppo- 
site side as a result of improper aeration A middle turbinate w hich has 
become grearU enlarged as a result of improper aeration a misplaced 
ethmoid cell or persistent allergic rciction will most certamlv obstruct 
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the ostia by its size alone, and sooner or later infection Mill occur In 
such a case, it is necessar)’- either to relieve the underlying allerg)^, mi- 
prove air curculation or create better drainage for the sinuses mvoh ed 

Respnatwii When the nasal osna are unobstructed, inspiranon 
causes a negative pressure in the nose and sinuses, evpirauon, a positne 
pressure It has been demonstrated that when, because of obstruction of 
the ostia, pressure in the nose and antra differs, secretion v^ill generallv 
be found in the antra Insufficient ventilauon of the nose, ivith the re- 
sultant mouth-breathing, also causes poor drainage from the sinuses 

Absorption Experimentally, it has been shown that dyes placed in 
an acutely inflamed sinus, of which the ostia are completely blocked, 
will appear m the urme M'lthin fifteen minutes This will give some idea 
of the absorbing pouer of the mucous membrane in inflamed sinuses 
when the ostia are blocked by acute swelhng or chronic thickening It 
also explains udiy the sinus patient seems more ill than one vuth an or- 
dinary cold 

Cthn The cilia constitute the greatest protection ivhich the nose pos- 
sesses The entire lining membrane of the nose and sinuses is supplied 
with these hair-hke processes "which wave tOM^ard the ostia and the naso- 
phar)'^nx Over the cilia is a tenacious layer of mucus ivhich tends to 
catch foreign particles and invadmg bacteria and is moved onuMrd by 
the cilia The introduction into the nose of anything \vhich interferes 
with the ciliary action or the mucous coat, impaurs the natural protec- 
tion supplied by the mucous membrane For this reason the habit of 
spraying the nose with antiseptics is obviously not to be recommended 
Unobstructed ostia and free ciliar)^ acuon are all-important and must 
be maintained or reestablished at all times In acute infections, sivelling 
of the membrane in the ostia halts normal drainage, hence, anything ivhich 
tends to shrink this membrane is an advantage Our choice of drugs-of 
which we shall speak later— must be confined to those which do not 
interfere ivith ciliary action Thick pus retards or stops the acuon of the 
cilia, and should be evacuated by means of lavage Since ciharj'^ action 
ceases at temperatures below 53® and above io9°F, the use of too hot 
or too cold solutions or vapors is contraindicated 

Allergy In any nasal syndrome, allerg}’^ must first be considered as 
a possible cause Hansel gives statisacs indicating that in about one-tlur ^ 
of the cases seen by the rhmologist, the symptoms are primarily allergic 
Such cases can usually be determined by a careful prelimmar}'" histori 
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Negative skin tests cannot always be accepted as ruhng out any sensi- 
tivity When allergy is the underlying but undiscovered cause, the re- 
sult of any and all nasal procedures is likely to be unsansfactor}^, and it 
will explain many disappomtmg results of surgery’- Allergj^ can simulate 
every nasal symptom of which a patient may complain He may have 
what he calls a “cold,” although a careful history will reveal that these 
“colds” come suddenly, with sneezmg and are of but one or two days’ 
duration, or he may have a “chronic cold” which strongly suggests si- 
nusitis but may actually be allergic Any medication m a nose of this 
type IS hkely to mcrease the symptoms Operations are contramdicated 
unless the allergy is also treated, many nasal operanons vv^ould prove un- 
necessary if the underlying allergy vv^ere treated first On the other hand, 
the perenmal types of allergy may bring about permanent changes in 
nasal membranes rendering them more susceptible to mfecaon, here 
operation for the cure of infection should be undertaken In cases where 
treatment of the allergy, per se, fails to give adequate rehef, the removal 
of hypertrophied tissue will help, by improvnng drainage and venalanon 

Now that we have an up-to-date outhne of the physiolog)’' and 
pathology of the nose and nasal sinuses, let us consider bnefly the path- 
ology and treatment 

Pathology If the function of the nose is ummpaired, a “cold” is 
self-hrmted and will disappear in a few days If the s)^mptoms are due 
to an allergic condition, it vv^ill clear up m one or two days unless there 
IS a superimposed infection or too much medication to vv'^hich the panent 
IS sensitive A cold which persists longer than a week, vvnth contmued 
congestion of one or both nostrils, exccssiv e secretion, cough or recur- 
ring temperature, with or without pain, is strongly suggesuve of sinus 
involvement At the beginning of a cold, there is an acute congestion 
of all nasal membranes, the ostia swell and drainage becomes difficult 
At this point anythmg that can be done to improv e the general resistance 
and open the nasal ostia by shnnkage will facihtate prompt recoverv' 
When, in spite of all efforts, the osaa do not open, suppuration follows 
If this stage is prolonged bv failure to aid drainage bv lavage through 
the normal opening, there is infiltration of the connective tissue and 
permanent hv’^pcrplasia of the hnmg membrane Unless drainage is now 
obtained, degeneranon of the mucosa together wath pok-poid and evsne 
fonnation occurs Tins condition can be cured onlv by remov al of the 
diseased tissue, if this is not done, the patient must tolerate the symptoms 
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of chronic sinusitis Hence the importance of recognizing the s}Tnptoms 
of acute smusitis and of not alloMong them to become cHomc 

Antra My personal experience has led me to beheve that the antrum 
is the keystone to most nasal pathology and the best point of attack In 
support of this thesis, I present the following statistics obtained from 
a cross section of one thousand case histones taken from my pnvate 
practice These histones cover a twenty-five year period, limited to ear, 
nose and throat A\mrk, and are drawm from approximately twenty- 
thousand records Of the thousand cases studied, 474, or 47 per cent, 
gave no history of nasal disturbance, the remainmg 526, or 53 per cent, 
showed nasal involvement in the following proportions 

191, or 36 per cent were due to causes other than smus infection 

335, or 64 per cent, were due to smus infection 

The distribution of these 335 cases is shown in Table “B ” 


10 20 30 40 50 60 70 80 70 300 


96)1 

Bh'oxed Involvement of the 'antra,’ olthir alorie or in 
combination with one or tore of the other alnuses 

n 

Bbi 

Antra (usually with ethaold involrcaent) 


iif 


j Antra and frontala 


3f 


Antra and sphenoids 


3IC 


PaasloiulUs 


2f 


Frontals only 


If 


Sphenoids only 


if 


Ethmoids only ..... 

. 


^ ^ ^ ^ . 1 _ . _ t J 

To 20 Jo Jo 50 Eo 70 80 90 100 

TABLE "B* 


Chart Shotring The Incidence of the 
Involveaent of the Varloua Sinuses 

From these statistics the importance of the antra as retainers of nasal 
infecaon appears self-evident Grantmg this, it is also evident that if 
acute antral infection is prevented from becommg cliromc there vnll be 
far less mvolvement of the other sinuses through extension of infecnon 
The above figures show hou'’ rarely the ethmoids are involved without 
accompanying mvolvement of the antra, and vice versa In such com- 
bined infections, whether hcute or chronic, treatment of the antra will 
do much to clear up the ^thmoids but treatment of the ethmoids will 
never cure the antra 1 

Because of the anaromly of the nasal chambers, treatment of the 
antra iviU almost always te!nd to clear up any other sinuses simultane- 
ously involved In the acut^ stage, shnnkage of the middle meatus is ad- 
visable, this can be done by means of a pledget of cotton moistened 
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wath a mild cocaine solution, and the use of ephedrm (i per cent) in 
normal saline in the form of drops As the acute stage passes and the 
secretions become thicker, it is advisable to aid drainage by lavage of 
any obstructed sinus Such lavage can best be accomplished, with the 
minimum of trauma, by passing a cannula through the normal or ac- 
cessory openmg In the chronic stage of pansmusitis, operanon on the 
antra will do more to clear up the other smuses than any other procedure 
Medication A wide variety of drugs has been tned in nasal treat- 
ment and experience has taught some very important lessons in this field 
Dilute epbedrin, a one per cent solution in normal saline, interferes 
as little as any known substance with the natural function of the mucous 
membrane It is excellent to relieve congestion and to assist sinus drain- 
age It should be used, without preserx^atives of any kind, in the form 
of drops (one-half inch of the solution in an eye dropper) placed in 
each nostril with the head well back It should not be used too fre- 
quently, as some patients develop an intolerance for this drug Increased 
congestion following its use indicates either the existence of such an 
intolerance or of a sinus which needs attention 

Benzedi me inhalant wdl give considerable temporary relief but used 
too frequently will produce bad constitutional reactions It has, how- 
ever, no effect on the cilia 

Cocaine in a nxieak solution (not o\er 5 per cent) has no deleterious 
effect upon the cilia In the majority of cases its use by direct appli- 
cation, alone or in combination with ephednn, is most effective in 
shrinking the ostia However, mquiry should always be made regarding 
the patient’s reaction follovang its use, since cocaine may cause severe 
headache and depression and some people have a decided idiosyncrasy 
for It A’V^henever a patient reports headache or malaise following treat- 
ment, the cocaine is sure to be the cause In all such cases, a substitute, 
such as pantocaine (2 per cent) and ephedrm (i per cent) should 
be used 

Normal salt solution does not interfere with ciliary action but the 
habit of daily irrigation with this solution muII in time produce definite 
changes in the mucous membrane It is also well to note that after nasal 
operations dr\'- treatment is preferable to wet, as moisture causes edema 
of the new tissue 

Argyrol and neosihol used frequently, or over an extended penod, 
will produce argyria Patients often exhibit the charactensdc silver\^ 
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Figure 3 Before treatment an acute pansmu- Figure 4 After treatment (tc 

sitis nhich nas cured in three neeks bi la^age Figure 3, tno months later, i r 
through the normal openings, four drachms of antra cleared 
thick pus Mere origina]l> found in each antrum 
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dusky skin, black turbinates and nasopharynx, black streaks down the 
phar)^n\ (I have seen the interior of the larynx black) following the 
prolonged use of argyrol The appearance of argyria may possibly be 
delayed months after the drug is discontmued but once it appears it is 
permanent Smce argyrol has no bactericidal properties when used m 
a pack, any beneficial result obtained is due to osmosis In other words, 
the pauent’s nose is washed in its own secretions and shrinkage is ob- 
tained by drawing fluids out of the tissue Hypertomc sahne solution 
would accomplish the same result without danger of argyria 

Fetrolatwn does not mterfere -with ciliary action but it lies on the 
mucous coat and by its additional weight slows the progress of this 
coat toward the nasopharynx This is true of any oily solution It has 
been shown that drugs dissolved in oil do not penetrate the mucous coat 
to reach the epithelium, phenol and 10dm are so firmly held in oil that 
they are rendered inert Mineral oils when used m the nose have been 
kno'um to produce hpoid pneumonia, especially in children, vegetable 
oils are less harmful As a matter of fact, oil should be used only in 
chrome crusting conditions where the cilia are not functioning 
The constant use of any of the popular sprays for the nose, con- 
taining menthol, eucalyptol, camphor, petrolatum, will produce defi- 
nite changes throughout all layers of the mucosa and is not to be 
recommended 

X-ray treatinem of sinusitis is soli debatable, some men claim e\- 
cellent results m the acute stages of infection The literature does not 
confirm this 

Diatheivny is reported to cure when used twice a week for a month, 
but I have seen it mcrease the pam in acute frontal sinusitis, and no 
confirming articles on the subject have appeared in the literature 
Many other treatments have been advocated for use daily, or twice 
weekly, with the claim that cases so treated recover in a month s time 
One cannot help echoing Hoople’s question whether “these treatments 
do not prolong the condition to make it last so long 

Chemotherapy m nasal pathology Recently chemotherapy has en- 
tered the field of nasal therapy but so far there is very little to be found 
m the literature on the subject of its use m sinus infection 

I have used chemotherapy on very severe aural and nasal infections, 
which seemed to be getting out of control and the result has been 
miraculous I, personally, have not seen, in the treatment of sinusitis, an) 
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flare-ups following the discontinuance of the drug, such as frequently 
occur in mastoiditis However, at the recent American Medical Asso- 
cianon meetmg in New York City, Dr Shambaugh reported two pa- 
tients on whom chemotherapy was used, who apparently recovered, yet 
later developed meningitis and died To my mind, this report constitutes 
a warning rather than a contraindication to the use of the drug I have 
also tried chemotherapy on cases of chronic nature, Muth thick pus m 
the antral washings and thickened membrane m the sinuses, m these 
cases I have had very negative results Apparently the drug works best, 
in smusms, m the presence of a fulminating infection According to 
Shambaugh’s report, it may have a masking effect, just as in mastoiditis, 
and will therefore need careful watching even after the patient is clini- 
cally well The best method of checking on this masking effect is by 
means of \-rays I have seen patients, climcally recovered from mastoidi- 
tis and frontal smus infecaon whose \-rays showed progress m bone 
destruction It is safer, in the presence of an undrained focus of infec- 
tion, not to rely too much on chemotherapy alone 

Chemotherapy in aural pathology “My experience leads to the con- 
clusion that chemotherapy is of decided advantage m the treatment of 
acute purulent otids media provided it is started early before the con- 
dition of the mastoid has progressed to softening of the bone Where 
such softening has occurred, the use of chemotherapy so changes the 
clmical picture as to make it almost impossible to determine the presence 
of progressive bone destrucuon and to ascertam the advisabihty of op- 
erating With chemotherapy the clinical picture has ceased to be the 
reliable guide to pathological conditions m the mastoid, and roentgeno- 
grams have become an invaluable aid and at times afford the only diag- 
nostic sign In doubtful cases it is well to stop admimstration of the 
drug for a time in order to get the true clinical picture 

Chemotherapy is indicated if, at the time of myringotomy, the fun- 
dus has a ver}'- bad appearance or if mynngotomy reveals pus or fluid 
under great pressure, with or without the presence of mastoid tender- 
ness and regardless of the results of culture 

If the fundus does not seem to be in bad condition and the pres- 
sure on mynngotomy is not great, chemotherapy may be deferred, bur, 
if subsequently the ear does not improve promptly, chemotherapy 
should be started at once, regardless of the culture If complications 
inten^ene, the drug should be used immediately regardless of culture, 




but never without removing the focus 

After mastoidectomy the wound should be free from pus and the 
temperature should return to normal Muthm nvo or three days If 
chemotherapy is given durmg this early postoperative period and if it 
produces persistent temperature accompamed by symptoms simulatmcr 
meningitis or labyrmthms, the picture is very alarmmg For this reason, 
It IS preferable not to give the drug postoperatively in ‘imcoviphcated 
acute mastoiditis 

The drug is not effective in uncomphcated chrome mastoiditis Its 
efficiency is lessened m cases m which there have been previous se\ ere 
attacks of acute purulent otitis m the same ear 

From a series of 793 cases of acute purulent ontis media, treated dur- 
ing the past three years, 50 per cent of whom were given chemotherapy, 
I draw the following conclusions 

If chemotherapy is given early before bone destruction occurs, the 
duration of discharge and the number of mastoidectomies is diminished 
by about 50 per cent 

V\hen the clinical picture strongly suggests mastoidectomy, it is safer 


to operate 

After uncomplicated mastoidectomy, it is better not to give the 
drug 

Complicated mastoiditis requires intensive chemotherapy 
At times It IS necessary to stop the drug m order to obtain the true 
picture, as the middle ear may respond favorably to the drug while pro- 
gressive bone destruction is takmg place in the mastoid 

Sulfathiazole should not be used in meningitis secondar^^ to ear, nose 


and throat infections as it is not absorbed mto the spinal flmd 

A general rule to follow'^ in the administration of the drug is that 
wffien there is no response m 48 hours to chemotherapy properly given, 
some additional help must be obtained One of the apparent causes for 
failure of chemotherapy in such cases, is lack of development of ann- 
bacterial antibodies on the part of the host However, when indicated, 
antibody determination can be made ‘ The administration of the drug 
may be stopped or delayed for a few days, to allow tune for the forma 
tion of antibodies but this wiU not be found as satisfactory as the use of 


immune sera and immuno-transfusions Any one of these, or a combi 
nation, may be sufficient to insure the successful increase of antibacteria 
antibodies and therefore a better response to the drug ^ 
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Of the various forms of the drug m present use, sulfanilamide appears 
to be specific for the Streptococcus hemolyticus Sulfapyndine has a 
broader usefulness, it is efficacious m pneumococcic and m staphylo- 
coccic infections as well as in streptococcic It may produce toxic symp- 
toms which are often severe, sometimes simulating memngitis so closely 
as to be alarmmg when it is used in the therapy of nose and ear infec- 
nonT^It should, despite this, be used in true memngitis SuLfathiazole, 
although It frequently causes rashes, seems to be less generally toxic, it 
has an excellent effect on pneumococci, streptococci and staphylo- 
cocci If the drug is used, it should be given m sufficient quanuties to 
produce results or not at all If the patient does not respond to one form 
of the drug, it is well to substitute one of the others Our general rule 
for dosage is to give dunng the twenty-four hour penod an amount total- 
ing shghtly less than one gram (o 06 gm ) per pound of body weight up 
to 90 pounds (41 kg) During the first rwenty-four hour period, we 
double, triple or quadruple the amount for the first nvo or three doses, 
depending on the severity of the infection and the t^qie of pauent It 
is, of course, essential to watch the unne and blood carefully At first 
a daily blood count is taken, later, if no bad effects are observed, the 
inten^al is lengthened to once m two days while the drug is being taken, 
xvith an additional count one week after it has been disconnnued 

When laboratory wmrk is unavailable because of maccessible location 
or in time of war, the follow mg pomts, as stated by Long,® should be 
W'^atched 

First, if there is any history of toxic reacnon in any pre\ lous therapy 
with these drugs, it must be remembered that there w^ill probably be a 
second, earher and more severe reaction In these cases a small test dose 
must be given and the reacnon closely watched 

Second, the panent should be seen daily and observations made for 
the followmg toxic signs 

1 Body aching, headache or malaise (toxic) 

2 Sclera obsert'^ed for jaundice (hepanc mvolvement) 

3 A'lucous membrane examined for pallor (anemia) 

4 Skm examined for rashes (more severe toxemia) 

5 Temperature and chills (more severe toxemia) 

6 Unne should be measured and obsen^ed for blood (m order to 
anncipate anuna and kidney congesnon) 

By obsen^adon of the abo\ e, all toxic symptoms may be anncipated 
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e\cepong acute leukopenia, but no death has been reported during the 
first twelve days of treatment due to disturbances of the white blood 
cells 

The introduction of sulfanilamide directly into the sinuses and ears 
IS still in the evperimental stage 

Chemotherapy has unquestionably added greatly to the confidence 
of physicians in their ability to conquer acute otitis media, mastoidius 
and fulminating sinusitis We have always been apprehensive of menin- 
gitis as long as the ears and sinuses continued to discharge In the 
twenty-five years prior to 1936, only 76 recoveries from streptococcic 
meningitis were reported m the literature, since 1936, more than 200 
recoveries have been reported and mortality'- has dropped from 97 per 
cent to less than 35 per cent, and wih drop snll lower” This is a great 
comfort and a signal achievement Yet one should be ever mindful of 
the fact that chemotherapy when used m ear and nose infections so ob- 
scures the clinical picture that there is an increased danger of the un- 
heralded sudden onset of grave complications, such as meningitis and 
osteomyelitis, and that under the influence of these drugs all the symp- 
toms of mastoiditis and sinusitis may disappear while the lesion is ac- 
tually spreading 
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A CRITICAL EVALUATION OF THE RESULTS 
OF ROUTINE CONSERVATIVE 
TREATMENT OF SYPHILIS* 

Harold Thomas H\aian 


The Scope of the Saphilis Problem in the United States 



^N a recent sun^ey,^ routine blood tests gave serological 
evidences of syphihs m forty-four of every thousand 
American citizens If these figures accurately depict the 
national situation, approvimately 6,000,000 of our 130,- 
000,000 citizens have been infected with lues Of the 
6,000,000 s)'^philitics, one half mdlion are newly reported annually ^ 
Cardiovascular syphilis^ accounts for 40,000 deaths each year The 
domicihary care of patients with dementia paralytica costs $31,000,000 
annually ^ An additional $ 10,000,000 is spent per annum for pensions and 
the care of the syphihtic blind ^ Before the advent of the National Cam- 
paign for the Control of Syphilis, more than 60,000 syphihac babies^ 
were bom annually within our borders 

The prevention and treatment of syphilis are formidable problems 
with widespread individual, communal and national consequences 


The Individual and the Siphilis Problem 


The venereal diseases have been widely pubhcized m the lay press 
and over the air waves This dissemination of medical information has 
marked a signal accomplishment in pubhc health education It has also 
given rise to considerable “sypfulophobia” and certain misconceptions 
concermng the disease and its management The Wassermann-negative 
members of the commumty scmuruze suspiciously their compatriots 
as possible mtegers in the moiety that makes up the Wassermann-posi- 
tive portion of our populauon The Wassermann-posiave citizens view 
the future with dread, believing ( i ) that they are an infectious menace 
to the community and (2) that untreated, they face cardiovascular dis- 
ease, blindness or insanity Treated, they are told wTthout adequate 
qualification, that “syphilis is curable ” 


* Submittwl for publication April 21 1941 
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Reasons for the Present Sur\ et 

At the present time we are engaged in a national emergency Our 
citizeniy is bemg mobilized for sennce in the armed forces and m 
industry It is a time when a national program for the control of syphilis 
may be instituted with a great prospect of significant achievement 
Simultaneously, the medical profession has been given a nesv form 
of attack-’ aimed at the treatment and possible eradication of s}^philis 
Massive dose chemotherapy by the intraiTnous drip method- gives 
promise of a high incidence of curability with a low, but definite, treat- 
ment hazard During the period of the five days of active treatment, 
the patient is instituoonalized and removed from contact with the 
community 

Preliminary to a discussion of the national program for the con- 
trol of syphilis. It has seemed desirable to sunmy cntically the results 
of the rounne treatment of syphilis by conservative methods In the 
light of these data, the relative risks and possible benefits of the more 
radical treatment may be measured, at a later time 

The Lstablishaient oi a Therapeutic Indev Under 
Laboratory Conditions 

Under the ideal conditions that exist in the laboratory, it is relatively 
simple to establish the therapeutic mdex of any specific drug that might 
be used in the treatment of a given infection 

Healthy standard animals are inoculated, under constant and super- 
vised conditions, with a single strain and a uniform dose of the pathogen 
Specific therapy is withheld from a “control” group, so that the inci- 
dence of “spontaneous cure” may be estimated The remainder of the 
infected animals, under otherwise constant conditions, receive varjung 
doses of the specific chemotherapeutic agent 

Toxicity IS determined by (i) the sacrifice, at varying inten'als, 
of treated animals, (2) the observations of the non-fatal complications 
m the sunnvors, and (3) autopsy of those who have succumbed to the 
lethal effect of the drug (“treatment deaths”) 

The therapeutic efficacy of the drug is estimated by a comparison 
of the recovery rate in the treated and controlled group 

The therapeutic index is gauged by balancing treatment risk against 

therapeutic efficacy 
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The Variables in Clinical Chemotherapy 

Clinical chemotherapy presents a much more intncate problem It 
involves many vanables relative to (i) the host, (2) the parasite, (3) 
the circumstances of the host-parasite interaction, (4) the therapeuuc 
vanahles relative to time-dose factors, (5) the mdividual vananons m 
the absorption, concentration or excrenon of the drug, and (6) the social 
and economic costs and imphcaaons of therapy 

The Variables in the Chemotherapy of Stphilis 

More concretely, the discussion which follows deals with the factors 
that must, of necessity, be evaluated m the estimation of the accomplish- 
ments of chemotherapy of syphihs by current conservative methods 
The variables mclude (i) those relative to the mdividual paaent (age, 
sex, color), (2) those pertment to the stram and dose of the specific 
spirochete, (3) those mcidental to the host-parasite mter-relationship, 
specifically with regard to morbidity, mortality and the spontaneous 
course of untreated syphihs, (4) those referable to the stage of the 
disease when therapy is msatuted, (5) those referable to the nature, 
preparation and dose of the therapeutic agent or agents that are em- 
ployed, (6) those pertainmg to the presentation of statistics 

1 THE HOST 

Congemtal syphihs m infants is commonly fatal (Jeans and Cooke®) 

Acquired syphihs m the prepubescent or elderly pauent is prone to 
be most flond m its manifestations (Fourmer’^) 

V^omen more frequently have asymptomatic infections than men ® 
Pregnancy favors the production of asymptomatic infection® 

Race and color alter the course of syphilis The negro is more apt to 
develop cardiovascular lues 

Amongst the vanables pertment to the host, syphilis may vary with 
age, sex and color 

2 THE PARASITE 

Little IS known concerning vananons m the virulence of strains of 
spirochetes However, the quannty of the moculum may determme the 
clinical mamfestauons Asymptomatic mfecoon^^ may be mduced, m 
the rabbit, by decreasing the amount of inoculum to a pomt where 
demonstrable lesions do not occur 
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3 THE HOST-PARASITE INTER-RELATIONSHIP 

The host-parasite inter-relationship is concerned with the problems 
of virulence, resistance and immunity The ledger that scores the results 
of the conflict may be concerned with (A) morbidity, (B) mo^allt^ 
(C) the spontaneous cure of untreated sj’^philis 

(A) Moj bjciity of Early Syphilis 

The morbidity and mortality of treated and untreated syphilis are 
difficult to estimate RusselF has stated that i6 9 per cent of patients vith 
untreated syphilis develop symptomauc neurosyphilis Another 3 4 per 
cent develop cardiovascular syphilis The morbidity for the disease from 
these two complications alone is thus shghtly m excess of 20 per cent 

These figures may be compared with the data obtained by Bnius- 
gaard^- who attempted to learn the further course of 2181 untreated 
pauents afflicted vuth pnmar}’^ or secondary* syphilis Bruusgaard traced 
473 or 22 per cent of these patients Of the 309 living individuals, only 
35 per cent had clinical evidences of syphilis Of 164 pauents ivho died, 
for whatever reason, only 49 or 30 per cent died of sj’philis 

(B) Mortality of Early Syphilis 

Other than in congenital syphilis, immediate death from s\^hilis does 
not occur, at the present time 

The late iiionality, in the Bruusgaard series, approximated 30 per 
cent of deaths caused directly by the ancient luetic infecuon 

(C) The Spontaneous ^‘Cnre” of Early Syphilis 

It has been indicated above that but one-third of the syphihucs suffer 
from clinical lues '\^'hat is the fate of the remaining nvo-thirds^ Is it 
possible for the host-parasite conflict to go on to a stalemate, the serolog\' 
remaining positive and the panent clinically welP Is it possible for the 
host to triumph, the parasite to be vanquished, and the patient to undergo 
spontaneous cure with negativity of blood tests' 

Sowder^^ has recently earned the grautude of all students of syphilis 
by his sim'^ey of the Bruusgaard material Tliese data, may v ith profit, 
be briefly reviev'ed 

Under the aegis of Boeck who believed that the then-available spe- 
cifics (potassium iodide and inercur}'^) interfered vnth the host-parasite 
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relationship, specific therapy was withheld from his pauents with early 
syphihs dunng the uventy year penod from 1891 to 1910 In 1929, 
Bruusgaard reported on his efforts to contact the onginal 2181 pa- 
tients included in this untreated group 

Information was obtamed of 473 persons (22 per cent) Three 
hundred and nine of the panents were living One hundred and sixty- 
four had died Amongst the 309 living, no (35 per cent) had evidences 
of chmcal syphilis Sixty-eight (22 per cent) were chmcally well with 
positive blood findings One hundred and thirty-uvo (43 per cent) 
were chmcally well with negative blood tests Thus, the total clinically 
well, including the serologically positive group, was 200 patients or 65 
per cent 

The analysis of 164 deaths reveals that 49 (30 per cent) died of 
syphilis The remaining 70 per cent died of pulmonary tuberculosis, 
cancer, tumor or other causes 

Thus, of the 473 pauents, hving and dead, approximately one-third 
suffered from or died of syphilis The remaimng txvo-thirds were either 
chmcally well or succumbed from other causes 

Sowder ably discusses the factors of selecuon The bafflmg problem 
IS the fate of the lost 1708 patients (78 per cent) Sowder concludes, 
with seeming justice, that the direction of the selection has been to ex- 
aggerate the gravity of the disease rather than to mimmize it The smaller 
group of followed cases included all or nearly all of the ongmal patients 
who developed neurosyphilis and cardiovascular sjyhihs, as well as those 
who died of the disease The larger group of 78 per cent, who were 
not followed, mcluded few with neurosyphilis, cardiovascular or visceral 
syphilis, and few who succumbed to the disease It is reasonable to as- 
sume that the “lost” group contained a relatively larger number of those 
who were clmically and serologically well The reported group was 
probably weighted with the graver manifestations 

Employing, as a yardstick, the experience of Bruusgaard, the efficacy 
of any specific therapeutic measure must be one which will produce 
favorable results in excess of the 66 per cent expected “cure” rate of 
the spontaneous course of the disease 

(D) The Spontaneous Course of Late Syphilis 

Supplementing the iBruusgaard studies, the Cooperative Chmcal 
Group>^ has hypothecated the spontaneous course in untreated latent 
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syphilis According to these prognostications, 25 to 35 per cent of the 
patients go on to spontaneous “cure” An addioonal 25 to 35 per 
cent will be chmcally well but serologically positive The remaining 
50 to 30 per cent will suffer from symptomatic syphilis mcludma be- 
nign and late cardiovascular lues, neurosyphihs and visceral s) philis 
Specific treatment must appreciably transcend these results, if the 
therapeutic effort is to be justified 

4 AARIABLES RELATIVE TO TREATMENT 

The evaluation of therapy m syphilis has already been shown to be 
modified by vanables referable to the host and the host-parasite relanon- 
ship To these, must be added the variables dependent upon treatment 
The modem treatment of syphihs (excludmg syphihs of the nen-ous 
system) is carried out with three of the hea\y metals arsemc, mercuty 
and bismuth Each of the heaiy metals may be administered by several 
routes, employing several preparations For the most part, arsenical ther- 
apy IS given intravenously, and the arsphenammes and arsen-o\ide are 
the preparations of choice Bismuth is given orally or by intramuscular 
injection Mercury may be given by inunction, by mouth, by intra- 
muscular or occasionally, by intravenous injection 
The drugs may be given alone or m combinaaon 
Treatment schedules agree in these respects 

1 The patient is given ambulator^'- treatment Math divided doses 

2 The course of therapy, to be effectual, must be earned out for no 
less than a year, more often for nvo years. Math an average of eigh- 
teen months or more, even under the most favorable circumstances 

Certain types of conventional routine treatment of syphilis may 
be recogmzed 

1 Irregular treatment, as the name implies, mdicates that the patient has 
received spasmodic injecnons at such times as he has appeared at the 
clinic 

2 Intermittent treatment is accomplished by alternating a senes of in- 
jections of arsenic and bismuth or mercury, folloMxd by periods of 
rest 

3 Continuous treatment provides for altemaoon of courses of arsphen- 
amine and courses of bismuth or mercury Either of the latter o\ cr- 
laps the lasf arsenic injections of the previous senes and the first ar- 
senic injections of the succeeding series 
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4 The ^'best available conventional method of treatment” as practiced 
by Moore, provides for continuous treatment as above and connnued 
treatment 

5 Continuous alternating or concurrent standard treatment consists of 
at least thirt)'^ injecuons of an arsenical and at least forty injections 
of a hea\y metal wnthout any interruptions greater than one month 

(USP HS) 

Thus, a classical schema, such as proposed by Cole^”’ for the treat- 
ment of early sjyhilis, calls for eleven injections of an arsemcal in 
the first ten weeks, followed by six doses of bismuth at weekly inter- 
vals, another group of ten arsemcals, followed by eight bismuths, a third 
senes of ten arsemcals followed by a third senes of ten bismuths, a 
fourth senes of ten arsemcals and ten bismuths 

The total span of therapy thus occupies seventy-five weeks The 
pauent receives no treatment from the seventy-fifth to the one hundred 
and third week, and then returns for a complete check-up The con- 
tmuous treatment is then connnued, if necessary (“best available con- 
ventional method”) 

In latent syphilis, the Moore plan*® (as earned out at the Vanderbilt 
Umversity Hospital Syphihs Chnic) is initiated by three weekly doses 
of bismuth, followed by eight weekly doses of the arsenical, a second 
series of eight weekly doses of arsenic followed by twelve weekly doses 
of bismuth, a third series of eight arsemcals and then twelve bismuths 
There then follows a rest period from the fifty-eighth to the SLxy-mnth 
weeks This is succeeded by twelve weekly doses of bismuth, a rest 
period from the eighty-second to the ninety-third weeks, and another 
senes of tn^elve weekly bismuth mjecnons which cames through to the 
one hundred and fifth week, or two years 

Thus, the treatment systems of syphihs vary widely from the hap- 
hazard, irregular type through the intermittent form up to the highly 
regimented continuous and continued methods, as practiced by the best 
S}^hilologists 

Results of Various Types of Therapy in Early Syphilis 

Omitting from consideration, for the ume being, all factors other 
than the type of treatment, the efficacy of each of these methods has 
been discussed most recently by Padget *■* Reportmg from Johns Hop- 
kins Hospital, Padget selected, from approximately 6ooo individuals with 
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early syphilis, a group of 551 patients who “had been completely re- 
examined five years or more after the termmanon of the ongmal treat- 
ment for early s)'^philis ” The outcome of the remaimng 5449 is not 
discussed 

(A) Spmtmeoiis Course 

In the Padget senes of 551 paaents, 17 received no treatment and, 
of these, 35 per cent Mere clmically and serologically clear One addi- 
nonal paoent (59 per cent) tvas clmically tvell but serologically posi- 
tive Thus, of the untreated group, over 40 per cent had no clinical 
manifestations of the disease 

(B) Intermittent or hr egulai Treatment 

Two hundred and eighty-eight patients received intermittent or ir- 
regular treatment Approximately 50 per cent of these m ere cured An- 
other 20 per cent were clmically well but serologically positive The 
total of satisfactory cases approximated 70 per cent 

The outcome of therapy in this type of management led Padget 
to say “In view of this essential uselessness of grossly irregular treat- 
ment in preventing the development of cnpplmg late lesions of s}qihilis 
in the individual and its effect in the prolongation of the potential penod 
of infectious relapse, is there any justification for the expenditure of 
the relatively large amount of effort xvhich may be required to get an 
occasional treatment into an essentially uncooperative patient^ Is it 
perhaps not only permissible, but actually desmable, to allow such pa- 
tients to go their tvay unmolested once they have demonstrated their 
unxvillingness to cooperate^ It is interestmg that for entirely different 
reasons this pomt of viexv which prevails m Great Britain has recently 
been warmly supported by Harnson,” and again, “The palpable in- 
feriority of irregular and intermittent treatment strongly suggests that, 
if continuous treatment cannot be given, no treatment is the desideratum 

(C) Continuous Treatment 

Continuous treatment "was accomplished by 246 of Padget s group 
of 551 patients Of these, it is reported that 83 4 per cent u^ere cured 
An addmonal 8 5 \vere climcally xvell, though serologically positive 
Thus, approximately 92 per cent had a satisfactory response and but 8 
per cent ■were suffering from infection 
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(D) Contimions and Continued Treatment 

Of the last group of 246 patients receiving treatment, 155 patients 
not only received connnuous treatment but also continued theu: treat- 
ment It IS to this group that Moore refers when he speaks of the “best 
available conventional methods of treatment ” In this small group (which 
constitutes 2 5 per cent of those who originally entered the dime) 90 
per cent are cured and another 5 per cent are clinically well but 
serologically positive, making a total of 95 per cent of satisfactory results 

In the Padget series, of selected cases of early syphihs, dependent 
n'holly upon the sj'^stem of therapy, the results vary benveen the “palpa- 
ble infenonty” of the irregular and intermittent treatment, and the 
“highly satisfactory results” of the “best available conventional methods 
of treatment ” The latter group constituted 28 per cent of the selected 
senes, which made up 2 5 per cent of the original 6000 patients It is 
possible that some of the unreported cases received opnmum therapy, 
but these records are not included in the present report 

Cases Holdixg With Coxitintioxal Treatment 

The first problem m the mass attack on syphilis is the establishment 
of an opnmum system of treatment The next challenge is the pracncal 
execuuon of that therapy 

Minimal adequate treatment has been defined by the Pubhc Health 
Senuce as the accomplishment of the mtravenous mjecuon of 20 doses 
of an arsemcal and 20 doses of bismuth within the first year of treatment 

RusselP has recently attempted to determine the percentage of pa- 
nents with early syphilis who succeed m receiving minimal adequate 
treatment Reporting from the United States Pubhc Health Senuce, Rus- 
sell studied 6,807 panents Eighty-four per cent received less than twenty 
treatments, 1 1 per cent received less than thuTy, and but i 4 per cent 
received forty or more treatments Of a second group of 590 patients, 
328 received “inadequate” treatment, and 191 patients received “less 
than standard treatment ” Thus, a total of 519 or 90 per cent received 
inadequate or less than standard treatment, and but 10 per cent received 
adequate treatment 

In the United States as a whole, Russell estimates that 95 per cent of 
the patients with early syphilis received inadequate treatment by con- 
ventional methods 
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5 CASE LOSS AND STATISTICS 

In fcice of a formidable case loss In conventional therapy, how is the 
syphilologjst to evaluate therapy- If treatment is started in loo panents 
the majority may be expected to disappear from obsen-ation and become 
case losses Are these patients to be reported as failures- If statistics ate 
presented in this way, the maximum number of “cures” even if it in- 
cludes all of the faithful, cannot approach the expectancy of spon- 
taneous “cure ” 

On the other hand, if the statisncs are based upon the patients that 
are follov^ed, the reported results ignore the “lost” pauents and present 
a false picture of the efficacy of treatment 

Morgan mqmres, “Mffiat of those who receive inadequate treatment^” 
and responds, “It has been clearly demonstrated that inadequate treat- 
ment often reacts unfavorably on the course of the disease The data 
supplied by the Cooperative Clmical Group, indicates that 1 3 per cent 
of the padents inadequately treated, redevelop acute infecnous lesions, 
whereas only 2 7 per cent vffio receive 20 or more injections experience 
such recurrence ” 

The evaluation of specific therapeuac measures must represent the 
results obtamable in a consecutive senes of pauents Presentations should 
state the total number of patients who imuated therapy and the total 
number of patients who completed therapy 

Our national problem, m the treatment of syphilis, concerns itself 
with the management of ever)'' s}'^philiac, not Muth the smaller group 
who can and will undergo the sacrifices and requirements of routine con- 
vennonal therap)'- 

6 lARIABLES REFEILABLE TO THE STAGE OF THE DISEASE AT THE 
INITIATION OF TREATMENT 

The final variables to be discussed relate to the stage of the disease at 
the time of the initiation of therap)'' 

(A) In Early Syphilis 

All syphilologists are in agreement that optimum results are to be 
anticipated in the treatment of early s)'^philis (pnmar)'' sero-neganve, 
primal')'' sero-positive, and secondar)'^ lues) Less favorable chemothera 
peutic achievement is anticipated in earl)'' latent, visceral or late latent 
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s)^philis The consideration of neurosyphilis is omitted from the present 
discussion 

Concentrating upon the results m early syphilis, there are ttvo meth- 
ods of presentmg the results of specific therapy Thus, Moore states^® 
that the “chance for cure in the vanous stages of early syphilis employ- 
ing the best available present day treatment” is loo per cent in sero- 
negative primar}’- syphihs, 95 per cent m sero-posmve primary sv'phdis, 
and 90 to 95 per cent in early secondary syphilis 

This “chance for cure” is to be compared with the actual figure as 
presented from the same clmic This report^® indicates that m 140 cases 
of sero-negative primarj'^ s)'’phihs, satisfactory clinical outcome occurred 
in 71 4 per cent, m 274, with sero-posmve syphihs, a satisfactory out- 
come occurred m 53 3 per cent, m 910, with early secondary syphilis, 
satisfactory results were obtained in 49 8 per cent 

Again, m the Padget senes of sero-negant^e pnmary syphihs, the 
percentage of cure was 82, m sero-posmve pnmary syphilis, the per- 
centage was 55, in secondary sj'^philis, 68 per cent, whilst, in early latent 
syphilis, there were but 58 per cent cured 

Treatmg similar matenal with mapharsen, Chargm, Leifer and Ro- 
senthal,^® m 188 cases, report 84 per cent satisfactory results 

How can these various figures be conciliated ^ Reference to the pre- 
vious section clarifies the Moore figures concerning the “chance for 
cure ” By this is clearly meant, the “chance for cure” m those patients 
who completed contmuous and contmued treatment (“the best available 
present day treatment”) This type of therapy was achieved by 155 of 
the 551 patients reported by Padget, the whole group having been se- 
lected from a total of 6000 individuals who mmated therapy More suc- 
cinctly stated, the figures for “chance for cure” are based on the expe- 
nences of 2 5 per cent of the whole group The remaimng figures, stated 
m terms of the number of patients actively treated, are based not upon 
those who initiated therapy, but those who completed therapy and were 
adequately followed In no instance, are the calculations based upon the 
total number of patients who suffered from pnmary or secondary m- 
fectious s)'^philis and who sought therapy by the routine, conservative 
method 

The Morbidity of Adequatelv Treated Earlt Syphilis 
Against the achievements of specific therapy must be weighed the 
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morbidity and mortality of the disease, the morbidity and mortality' re- 
sulang from therapy 

In his small group of followed cases Padget, \vhose splendid report 
may well sen^e as a model, reports 3 8 per cent of his patients Mith 
benign late syphilis, 4 5 per cent with cardiovascular syphilis, 123 per 
cent with neurosyphilis, i 3 per cent wnth multiple late manifestations 
and a single patient who was treatment resistant 

Thus, the morbidity from the disease in these well treated and \i ell 
followed patients totalled 1 9 4 per cent 

The mortality in the treated senes showed that i 8 per cent of the 
adequately treated patients died of syphilis (three from aortic regurgita- 
tion and seven from general paresis) 

It IS unfortunate that we are not in possession of the statistics con- 
cerning the morbidity and mortality in the unreported patients ivho 
began therapy One may only speculate as to the circumstances Sou der 
has, with justice, intimated that the “lost” group m the Bniusgaard 
series probably showed less evidences of the ravages of s}yhihs than the 
group that was followed, 1 e , the followed group was weighted u’lth 
the more serious complicaaons It would seem reasonable to assume that 
the opposite conclusion held in the unreported group in the Padget 
series These patients received inadequate treatment and their roster must 
be rveig-hted with the g^raver manifestations of the disease 

To the morbidity and mortality of the disease itself must be added 
the morbidity and mortality incident to treatment In the Padget senes 
forty-three patients sustained serious reaction to treatment (8 per cent) 
Nineteen of the group had arsphenamme dermatitis, eighteen had post- 
arsphenamine jaundice, tv o had both complications, one patient had a 
blood dyscrasia The others s\ere scattering There were no reponcd 
treatment deaths 

^^'hat of the treatment morbidity and mortality in the lapsed group 
Is It possible that some of the patients who failed to return suffered re- 
actions that discouraged them from connnuing therapy^ Is it possible 
that treatment deaths (which commonly seem to occur in routine treat- 
ment once in three hundred to once in four hundred patients) ma\ hat c 
occurred in the lapsed series and that such patients are classified as case 
losses^ The question is posed because of our experience that the senous 
and fatal arsenical complications often make their way to another in- 
stitution rather than to the ambulatoty treatment clinic svhere thcrapi 
was administered 
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lAIlLE I 

ESTIMATE OF THE PROBABLE OUTCOME OF LATENl S'! PHILIS 
(Moore, Bruusgnnnl, nnd C C G ) 
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(B) Late Stphilis 

The evaluaaon of the efficacy of therapy becomes increasingly more 
comphcated in late syphilis Morgan^® has presented a table in M^hich there 
IS estimated the probable outcome of latent sj^hilis, as based upon the 
expenences of Moore, Bruusgaard and the Cooperative Cbmcal Group 
This chart is reproduced hereMuth (Table I) 

The cntical reader may ponder upon the relationship that exists be- 
tween these estimated results, and the actual figures m terms of pa- 
tients treated How can these prognostications be conciliated nuth the 
citanon by iM organ of Moore’s statement that “about 35 per cent of 
all patients mth late latent syphilis are persistently Wassermann-positive 
under any form of treatment ” If this be accepted, treatment-results m 
latent syphilis must more nearly approach the Bruusgaard figures for 
spontaneous cure than the “chance for cure of early syphilis, employ- 
ing the best available present day treatment ” 

Summary 

1 Critical evaluauon of the results of the routine consen^aave treat- 
ment of syphilis requires a consideration of the modifications that 
arise due to the interpolauon of several variables 

2 The course of s}q)hihs may vary mth the age, sex and race of 
the host 
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3 The course of the disease may var)% dependent upon the quantity 
of the inoculum 

4 Studies of the “spontaneous” course of early syphilis indicate that 
one paaent in three will suffer clinical manifestations of the disease 

5 The “spontaneous” course of early s}'philis tends to “cure” m ap- 
proximately 43 per cent of all patients, and an additional 22 per 
cent will remam clinically well with posiuve serology Thus, ni 0 
patients in three, afflicted with early syphihs, may be expected to 
live their lives and eventually succumb without clinical manifesta- 
tion of the mfecuon 

6 The incidence of expected “spontaneous cure” of late syphilis ap- 
proximates but does not quite equal the anticipated incidence in 
early syphihs 

7 The results of therapy m syphihs vary mth the treatment schedules 
All schedules agree in that the panent is given ambulator^” treit- 
ment, xvith divided doses, over the course of a long period of time, 
averaging perhaps in excess of eighteen months, even under the 
most favorable circumstances 

8 The protracted nature of the therapy results in a “case loss” ap- 
proximating 80 per cent under optimal conditions, and exceeding 
90 per cent in a nation-wide surx^ey 

9 Those patients who make up the larger group of “case loss,” have 
necessarily received inadequate treatment The best authorities 
agree that inadequate treatment often reacts unfavorably on the 
course of the disease Tlie “case losses” make up the resewoir of 
infectious syphihs 

10 Under optimal conditions in the well-organized clinic, the minorip' 
of those who have initiated therapy receive minimal adequate treat- 
ment Under nation-wide conditions, the number who receive 20- 
20, (20 injections of arsenic intravenously and 20 injecDons of the 
lieavy metals intramuscularly over the span of a single year) is per- 
haps in the vicinity of 5 per cent 

1 1 Those who complete adequate minimal treatment receive courses 
by several methods, 1 e , the irregular, the intermittent, the con- 
tinuous or the continuous and continued, the last named consti- 
tuting the “best available conventional method of treatment 

12 Syphilologists state of irregular treatment, that it is essentialh 
useless ” 
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1 3 Of irregular and intermittent treatment, it is stated that their “pal- 
pable inferiority strongly suggests that if conunuous treatment can- 
not be given, no treatment is the desideratum ” 

14 Asa positive contnbution to the specific chemotherapy of syphilis, 
there remains only the conunuous form of treatment 

15 Only a small percentage of pauents imuate therapy and remain 
under acuve treatment until the sausfactory conunuous course of 
therapy has been completed 

16 So far as can be mathemaucally proven, specific chemotherapy 
exceeds the result of the spontaneous course of the disease only 
in the treatment of early syphihs by the conunuous method The 
treatment-results reported in latent and visceral syphilis seem not 
greatly different from the “spontaneous cures” experienced by the 
Bruusgaard pauents from whom all specific therapy was withheld 

17 The great triumph of specific chemotherapy m syphilis seems 
sharply limited to those patients with early syphilis (consutuung 
perhaps 16 per cent of Wassermann-positive individuals) who have 
persisted through continuous and conunued forms of therapy (5 
per cent of those who imuate therapy) 

1 8 The more glowing reports of specific chemotherapy in syphilis are 
based upon “expectauon of cure” rather than upon actual stausucs 
The available statisucs that are published do not consider the total 
number of pauents that imuated therapy They ignore the majonty 
of infected individuals who have lapsed from therapy 

19 The statement, “syphilis is curable,” requires many qualificaUons 

Conclusions 

The present day management of syphihs by the convenuonal meth- 
ods of treatment is pitifully inadequate for our nauonal program for 

the prevenuon and treatment of this dread disease 

The attack against syphihs must reahsucally recogmze these funda- 
mental tenets 

1 Treatment must be focused upon early syphilis 

2 The compleuon of therapy for early syphilis must be mandator)', 
not opuonal 

3 Durmg the infecuous stage, the pauent must be insutuuonalized 

4 Pracucally, to accomplish these aims, the intensity of therapy must 
be increased, so that the duration of treatment is sharply decreased 
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5 The results of specific therapy must transcend the expectancy of 
spontaneous cure 

6 The computation of results must be based on the total number of 
patients initiating treatment 
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Sin Fredebicx Ghant 205 Rose- 
dale Heiglits Drive, Toronto, Ont , Canada, 
born in Alliston, OnL, Is o\ ember 14-, 1891, 
killed in an airplane accident near Mus- 
gra\e Harbor, Newfoundland, February 21, 
1941, receis ed from tbe Unnersits of 
Toronto, Facults of Jledicine, the degree 
MB in 191G and MD in 1922, elected an 
Honorar\ Fellow of tbe Academs Marcli 
2, 1933 

Dr Banting was resident surgeon to the 
Hospital for Sick Children in Toronto, Ont. 
1919-20 and part-time assistant in plnsi- 
ologs at the 'Western Lnnersits Facults of 
Medicine, London, Ont 1920-21 In Mas 
1921, he commenced researcli on the internal 
secretion of tlie pancreas at the L ni\ ersit\ of 
Toronto, OnL At that institution, he was 
also lecturer on pharmacologs, 1921-22, and 
senior demonstrator in medicine, 1922-23 
Since 1923 he was professor of medical re- 
search in the Banting and Best Department 
of Medical Research, a cliair which was es- 
tablished bs the Lnuersits of Toronto in 
recognition of his work on insulin He 
was honorarN consulting phxsician to the 
Toronto General and Toronto M estern Hos- 
pitals 

In 1922 he was awarded the Starr Gold 
l\Ie<lal and tlie George Armstrong Peters 
Prize and in 1923 the Charles Mickle Fel- 
lowship and the Reeie Prire, ail of the 
Lnhersiti of loronto In 1923 he shared 
the Nobel Prize with Dr J J R AlacLeod 
In 1924 he was awarded the John Scott 
Jledal b\ the cits of Philadelpliia and re- 
ceised a life annuits of Sr, 600 from the par- 
liament of Canada in 1924 he was assarded 
the Rosenberger Gold "Medal bs the Lniser- 
sits of Cliicago in 1927 the Cameron Prize 
b\ the Inisersits of Edinburgh, m 1931 tbe 
Flaselle "Medal bs the Rosal Soviets of 
Canada in 1934 tlie Apothecaries 'Medal of 
I ondon in 193C the F N G Starr Gold 
Medal bs the Canadian Medical Association 


Dr Banting svas knighted a Commander 
of the Civil Disnsion of the Order of the 
British Empire in 1934 He ssas a licentiate 
of the Rosal College of Phssicians, member 
of the Rosal College of Surgeons, fellosv 
of the American College of Phssicians, fel- 
loss of tlie Rosal College of Surgeons of 
England, fellow of the Rosal College of 
Surgeons of London, felloss of the Rosal 
College of Surgeons of Canada, felloss of 
the Rosal Societs and felloss of the Rosal 
College of Phssicians He was an honoran 
felloss of the Academs of Medicine of 
Toronto, bonorars member of tbe Nor- 
ssegian Medical Societs in Oslo, foreign 
correspondent, Academic rosale de mcdei me 
de Belgique, La Societa mfedico-chirurgia 
de Bologna, corresponding member of tbe 
Rosal Medical Societs of Budapest, mem- 
ber of the Canadian Medical Association, 
American Societs for Pharmacblogs and 
Experimental J herajieutics, Bntish Phssi- 
ological Societs, Association of American 
Phssicians, Canadian Chemical “kssociution, 
American Association for Cancer Research 
and the Imperial German Acndcms of 
Natural Sciences 

For three sears during the World War, 
Dr Banting sersed with tbe Canadian Arms 
Medical Corps, and he was again sersing ns 
a major in the medical corps of the 
Canadian Arms at the time of his death 
In 1918 he was awarded tlie "Militars Cross 
He held honorars degrees from the Lni- 
sersits of Joronto, Queen’s Lnisersits, Lni- 
sersits of Western Ontario, "i ale Lnisersits 
and the Lnisersits of the State of Nesv 
"I ork 

BiRHi-rr, Claude Ahelbert I East 105 
StreeL New "i ork Cits born at North 
Greece, Monroe Counts, New A ork, Juls 13, 
1878 died in New "I ork Cits, "March 3, 1941, 
graduated in medicine from the Cleveland 
Homeopathic Medical College in 1905, elect- 
ed a Fellow of the Academs Nos ember 4, 
1937 

Dr Burrett was director of the pathogenic 
laborators and instructor m toxicology at 
the Lnisersits of Michigan College of 
Homeopathic Aledicine, Ann Arbor, from 
1905 to 1908 from 1908 to 1913, assistant 
professor of genito-urinars siirgers, tier- 
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ii)atolog\ and electrothenpentics, and from 
1913 to 1914, professor of surger\ and genito- 
nrinar\ surger\ At tlie Ohio State Lni- 
\ersit\ College of Homeopatlnc Medicrne, 
Columbus, Dr Burrett ^^as professor of 
surger\ and acting dean from 1914 to 1915, 
and dean and professor of surgery from 1915 
to 1922 At the Ne« T ork Medical College, 
Flower and Fifth Aienue Hospitals, for- 
merh known ns the New York Homeopatlnc 
IMedical College and Flower Hospital, he was 
dean, professor of surger} and director from 
1925 to 1939, and its president since 1989 

Dr Burrett was a Fellow and a former 
member of the Board of Goiernors of the 
Imerican College of Surgeons, a member of 
the IMedical Council of tiie State Board of 
Regents, a trustee of Sjracuse Uni\ersit\, a 
Fellow of the American Medical Association 
and a member of the State and Count\ Med- 
ical Soaeties 

During the World War, Dr Burrett was 
surgeon to the student army training corps 
at Ohio State Universitj and a member of 
the medical division of the Ohio Defense 
Bo ird 


CaAiti, Walter Concemore 1001 Park 
Vvenue, New York City, born in Hamilton, 
New York, April 12, 18/8, died in New 
lork City February 18, 1941, recened from 
Colgate Unn ersit}' the degree A B 1900, 
and DSc 1928, graduated in medicine from 
the College of Ph\sicians and Surgeons, 
Columbia Umversity in lOO-t, elected a Fel- 
low of the Academj' December 3, 1908 
Dr Cramp had practiced surgerj in New 
York Cit} since 1904 He was assistant 
professor of surgerg at Bellenie Medical 
School for SIX lears and at one time was 
MSiting surgeon to the Willard Parker, SL 
Francis, and Bellevue Hospitals and the 
Hospital for Joint Diseases He was a Fel- 
low of the American College of Surgeons, 
a Fellow of the American Medical Associa- 
tion, a Trustee of Colgate University, and 
a member of the State and Count> Medical 
Societies 


MacPhee, John Joseph 146 East 49 Street, 
New York Citv, born at St Margaret, 
Prince EcWard Island, Canada, Jiih 8, 


jSCO, m .W lorl Ql,, „ 

1941, graduated in medicine from the T ni’ 
^ersiti of \ ermont m 1890, elected a Fd 
low of the Acadenn December 7 , ]qo 5 
Dr MacPhee was emeritus profesmr of 

neurologi attt,eNewlorkPostGrulu.t 

Medical School, Columbia Lanersitv at 
tendmg neurologist to the St Praneis pp, 
pital and consultmg neurologist to the 
Misericordia and Post-Graduate Hospitak 
the Bronx Eie and Ear Infirman, the 
Harlem Eje and Ear Infirman, and st 
John’s Hospital at Long Island Citi He 
was a Fellow of the •Vraerican Medicil Aiu 
sociation, a member of the Assoantion for 
Research in Nervous and Mental 
and a member of the State and Counti 
Medical Societies 


Mexckerach, Karel EnmcRiK A lenm, 
Austria, born at The Hague, Holland, iMarch 
12, 186i (heel in A iennn, Noi ember II, Fin, 
elected an Honornn Fellow of the Acadenn 
-Alnrch 2, 1933 

After recening his medicil degree from 
the Unn ersit\ of L treclit, Dr AA enekchach 
was appointed in 18S8 as assistant in the 
Institute of Zoology, and afterwards in the 
Department of Patliologv and Norrml An 
atom! In 1901 he was elected professor of 
internal medicine at Groningen, and from 
1911 to 1914 he held the same post at the 
Universiti of Strasbourg He was then called 
to the chnir of medicine at tiie Lniversiti of 
Vienna, ns professor of medical palliologi 
and therapi , and w as made emeritus profes- 
sor of medicine in 1929 Througliout those 
sears AA enckebach identified himself wth 
jirogress in the stuiB, pathological and din 
leal, of diseases of the heart and circulaton 
SI stem, pubhshing manv important contri 
hut ions to cardiological knowledge between 
1901 and 1932 For some \ears he edited, 
imnth avitb Drs Faltn and Tngie 
IFiener Archiv fUr inntre Medizin 

Dr AA enckebacli was an Honoran Fdlow 
of the Rovnl College of Phisicmns and of 
the Roa nl Societj of lAIedicine, and a Forci-ai 
Corresponding Member of the BntLsh Afed 
icnl Association He was noted ns the founder 
of the science of electrocardiographs and 
acluesed fame as one of tlie first students in 
tlie studs of the arhvthmins of the heart 
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EPIDEMIC ENCEPHALITIS* 
Ralph S Muckenfuss 

Director of Bureau of Laboratones New ^ ork City Department of Health 



^HE clirucal picture of encephalitis was first brought to at- 
tention in 1917 when von Economo^ descnbed an out- 
break of encephahos which he called “lethargic encepha- 
1 ms ” During the following few years this disease was 
recognized as widespread over the world, and it shortly 
became apparent that the term “lethargic” was a misnomer The ac- 
cepted tide was accordmgly changed to “epidemic encephalitis ” 

For a time this term appeared satisfactory, but in 1924, 1927, and 
in several succeeding years a different form of encephahtis appeared 
in Japan This type occurred characteristically in the late summer in- 
stead of predominating m the winter months, and had other features 
that classed it as a disease different from that described by von Economo 
Kaneko and AokP designated this disease “type B” to distmgmsh it from 
the disease of von Economo, which was called “type A ” 

In the late summer of 1933 an epidemic of encephahtis similar in 
many respects to Japanese type B occurred in the city of St Louis 
This has been shown by investigations m the last few years to be of a 
different enolog)'^ from that of the Japanese disease 


• Reid October 25 1940 in Tlic Graduate Fortnight of The New 'iork Academy of Medicine 
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An epidemic of encephalms caused by the virus of equine encephal- 
omyelitis of the eastern t>^pe occurred in Massachusetts in the summer 
of 1938, and in the same year human infecnons Mith the Mrus of the 
M^estem t}'pe v^ere reported 

Recently, encephahas occurring in the spring and early summer in 
Russia and Siberia, and caused by a virus immunologically different from 
the viruses of St Louis or Japanese encephahns, has been described 

Thus It IS evident that the term “epidemic encephahtis” must be 
broadened and that its use alone is no longer sufficient as a diamiosis 
Retaimng this general designation, the different forms of encephalitis, 
including von Economo’s disease, Japanese encephahtis, St Louis enceph- 
alitis, equine encephalomyelitis of the eastern r\q)e, equine enceph- 
alomyelitis of the western t^^pe and the recently descnbed Russian 
encephalitis, must be differenaated Austrahan X disease is a form of 
encephalomyelitis apparently occurring m epidemic form, but infor- 
mation concerning it is so limited that it will not be included m the 
present discussion 

Admittedly, there may sail be cases of encephahtis of di\ erse and, 
as yet, unrecognized eaolog}’- Future discoveries may necessitate still 
further differenaaaon 


Etiology 

All of the diseases included under the generalizanon “epidemic en- 
cephalitis” are either caused, or presumed to be caused, by filterable 
viruses 

The disease described by voii Ecovovw M^as the first of the group 
to be recognized, and has been subjected to the most intensive m\ esriga- 
aons without success in establishing its euolog\'^ Saeptococci ha\e been 
repeatedly suspected, but none of these claims has been sustained by 
further research Several viruses have also been suspected, and the ca- 
dence IS strongest for the herpes virus,^ which is presumed to acquire 
neurotropic properties making it capable of causing encephahns Attrac- 
ave as this hypothesis is, there are serious objecnons to it 

Herpes virus is rather Mudespread among human beings, and is usu- 
ally isolated vuth little difficult)’" Man)’" strains can readily be shown 
to possess neurotropic properties for animals If herpes virus is the cause 
of von Economo’s disease, it is a little difficult to explain "U’hy its isola 
non from human cases of the disease has so rarely been acconiplishe 
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It js worthwhile noting that this virus has been isolated from the central 
ner\mus system of persons suffenng from other diseases of known etiol- 
ogy and m whom epidemic encephalitis had not been suspected Un- 
fortunately, the specific diagnosis of this disease is necessarily attended 
by some uncertamty, but the climcal histones of cases from which 
herpes virus has been isolated justify one in questiomng whether all of 
them were actually cases of epidemic encephalitis It has also been 
shovm^ that the occurrence of neutralizing antibodies agamst herpes 
virus m the blood of those suffering from the disease of von Economo 
IS not significantly different from their presence in the general 
population 

These reports make it clear that herpes virus cannot be accepted as 
the established cause of the encephalitis of von Economo, and m my 
opmion the burden of evidence is agamst this virus havmg any part m 
Its etiology The cause of this disease must still be considered unknown 

St Louts encephalitis is caused by a virus found in the central ner- 
vous system of fatal cases, and capable of causing a fatal infecuon in 
mice® and a non-fatal mfecaon m Macacus rhesus monkeys^ on intra- 
cerebral injection and m mice by mtranasal msallation ' Attempts to 
infect other animals have usually failed, although the virus can persist 
for a short time m the brams of gumea pigs and rats,® and has been 
reported to have been passed senally in gmnea pig brams® and m mouse 
tesncles Histologically, the lesions produced in mice and in monkeys 
are analogous to those obsen’^ed m humans As descnbed by McCor- 
dock,^^ “the essential pathologic process is an acute non-purulent mflam- 
manon of the central nenmus system characterized by intense vascular 
congestion -with petechial hemorrhages, cellular mfilttaaon of both ner- 
vous tissue and menmges with vanous types of mononuclear cells, and 
evidences of toxic degeneration in the nerve cells ” The virus of St 
Louis encephahos is neutralized by serum from persons who have recov- 
ered from the disease®’ and is immunologicaUy distinct from other 
viruses 

Japanese type B encephalitis resembles St Louis encephahtis and is 
caused by a virus infectious for mice^'‘> and monkeys The in- 
fection in these animals is more severe than that caused by the St Louis 
encephalitis virus, and the pathological findings are similar, though vary- 
ing in intensirv’^ The Japanese encephalitis virus is neutralized by con- 
valescent serum^®’ and is immunologicaUy different from the St Louis 
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encephalitis and other viruses^® However, there is some e\i- 

dence that the Japanese virus may be someAvhat related to the St Louis 
virus Kuttner and T’ung^® described nvo cases of encephalitis contracted 
by Europeans in China The serum of one of these protected against 
both the Japanese and St Louis encephahtis viruses and the serum of the 
other protected against the Japanese virus, but was not tested against the 
St Louis virus Webster^^ later tested these sera and found they both 
protected agamst the Japanese as well as the St Louis virus Seieral 
Japanese investigators^"* have found that serum of rabbits immunized 
against the Japanese virus neutralized not only Japanese virus but also 
the St Louis virus 

Eqmne eiicephaloviyeUtis occure m two forms, the eastern t^*pe oc- 
curring east of the Appalachian mountains, and the western t)^e occur- 
ring west of this mountain range The two types are immunologically 
different A number of animals and birds are suscepable, and some of 
these have been found naturally infected These facts may be of con- 
siderable epidemiological importance and will be discussed in greater 
detail later 

Russian encephalitis has recently been described-h--.=^ as being 
caused by a virus to which mice and monkeys are susceptible This nrus 
appears to be immunologically related to the virus of Japanese r\'pe B 
encephalitis, although the two are distinguishable by cross neutralizanon 
tests 


Epidemiology 

von Econoino Encephalttis Numerous epidemics of von Economo’s 
disease occurred throughout the world from 1920 to 1926, and since 
that time the incidence has been gradually dimimshing It is reasonable 
at this time to consider it endemic rather than epidemic During the 
epidemic periods the incidence was highest durmg the winter months, 
durmg recent years this tendency to seasonal distribution has been less 
marked 

With knowledge lacking concerrung the etiolog}'’, there can be little 
certamty concerning the mode of transmission or factors directly affect- 
ing the spread of this disease The situation may best be summarized by 
quoting MacNalty the “epidemiological concept of encephalitis is 
therefore similar to that of various epidemic diseases of the central ner 
vous system, thus, while associated groups of cases or definite epidemics 
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sometimes come to light, the ordmary train of evidence is that only 
here and there does the widespread infecting agent find an individual 
who reacts with unmistakable illness manifested by a charactensuc syn- 
drome Alternatively, the agent may infect the individual with such a 
massive dose, or in such a special manner that the charactensuc disease 
IS produced In other words, for every definite and charactensuc case of 
encephahus lethargica there is a large and indeterminate number of peo- 
ple who receive and carry the infecuon without themselves suffenng 
nouceably or at all ” 

St Louis Encephalitis Though it was first recognized as a new eu- 
ologic enuty dunng the outbreak in St Louis, the disease resembled an 
outbreak of encephahus m Pans, Illinois m 1932 The form of encephah- 
us in St Louis may also have been present in New York City in 1933 
It was definitely present in Kansas City in 1933, and a virus idenucal 
with that isolated m St Loms was recovered there ® Sera from five con- 
valescents m Pans, Illmois, in 1932, from two convalescents in New 
York City m 1933, from four convalescents in Kansas City in 1933, 
were shovm by Webster and Fite^- to neutralize the virus of St Louis 
encephahus 

In the late summer and early fall of 1937 another outbreak of en- 
cephahus similar to the one m 1933 occurred m St Louis This ume a 
virus idenucal with that isolated m 1933 was recovered This was neu- 
tralized by serum of convalescents m 1933, and the 1933 virus was 
neutralized by serum of pauents recovering from the disease in 1937 

Epidemics of St Louis encephahtis have occurred charactensucaUy 
in the late summer and early autumn The fatality has averaged between 
20 and 30 per cent and both the incidence and fatality have been higher 
in older age groups 

The euological virus has been demonstrated only m the central ner- 
vous system of fatal cases Failure to detect it in nasal washings or blood® 
may be due to its complete absence, to its presence for only a short 
ume, or to the inadequacy of techmcal methods employed The manner 
of spread of St Louis encephahus is consistent with that for a disease 
ttansmitted by droplet infecuon and by earners That mice can be 
infected by droppmg the virus in the nose supports this possibility 
Although the virus has never been recovered from nasal washings, there 
IS indirect evidence that it may be present Sulkin, Harford and Bron- 
fenbrenner^® dropped nasal washings from cases of St Louis encephahtis 
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into the noses of mice and, although none of them developed encephali- 
Ds, active immunity m a high percentage of the mice M'as evident on 
subsequent intracerebral inoculation of the virus 

Whether a similar process of subclmical infection resultmg m im- 
munity occurs in man has not been definitely determmed But many 
investigators-' have reported the presence of neutralizmg anubodies in 
presumably normal individuals— those who have no histor^^ of exposure 
to the virus That such antibodies actually protect the individual against 
clinical infection is not known 

Biang msects Avere suspected as possible vectors, although the failure 
to demonstrate the virus m the blood stream makes it difficult to see how 
they could become infected Experiments^^ designed to show transmis- 
sion m this manner have uniformly failed, although Webster, Clow and 
Baueu® proved that Anopheles quadrnnaculcmis mosquitoes could be- 
come infected and Ai'ould remain so throughout their entire fives Mice 
rarel)^ develop encephalitis if inoculated in any manner other than in- 
tracerebrally or mtranasally If mosquitoes are an important factor in the 
spread of St Louis encephalitis, it is necessaty to assume that infection 
through the skin by relatively small doses can be accomplished more 
readily m man than in experimental animals 

The situanon concerning the transmission of St Louis encephalitis 
was summanzed by Leake“ as follows “In view of the trend of the 
insect experiments, the diffuse fashion in which poliomyelitis, except in 
the most intense epidemics, spreads through a community ivithout ap- 
parent contact between cases, and in weiv of the radial spread of this 
epidemic of encephalitis by commumaes, but not by individual cases, 
It appears likely that human contact, chiefly through unrecognized car- 
riers, IS the method of infecaon here, but that susceptibility, in ivhich 
age IS an important factor, determines who x\nll contract the disease in 
an infected community ” 

Contrary’' to Leake and his co-workers who could find no concen- 
tration of cases of encephalitis in any one district dunng the 19^ ^ epi- 
demic of encephalitis, Casey and Broun^® reported that in 1933 and 1937 
the cases of encephalitis in St Louis xi'^ere concentrated in the vicinity of 
small streams in arfeas characterized by the presence of veeds, refuse 
dumps, open sewage, and ponds These are conditions that could fa\ or 

the breeding and sunuval of mosquitoes 

Japanese Type B Encephahtts Epidemiologically, Japanese type 
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encephalitis is similar to St Louis encephalitis, e\cept that the fatality is 
higher, being over 50 per cent The virus causes a more severe infection 
which IS fatal in monkeys^ and it is also capable of mfectmg young 
sheep It IS uniformly present in the blood stream of mice in the early 
stages of infection, as demonstrated by AVebster Furthermore, intra- 
pentoneal or subcutaneous injection of the virus more frequently leads 
to infecnon in mice^’ than does similar inoculation of mice with St 
Louis encephalitis virus There are several reports^^ of isolation of 
the virus from the spinal fluid of patients, this has not been reported in 
St Louis encephalitis 

Mitamura and his co-workers^^ are of the opinion that mosquitoes 
play a part in the spread of the disease In 1933 they concluded that the 
outbreaks of Japanese summer encephalitis could be explained only on 
the assumption that the disease was transmitted by mosquitoes In 1937, 
using three species of mosquitoes, it was found that virus ingested by 
mosquitoes decreased in amount for a period and then increased until 
It reached practically the same concentration as that ongmally present 
This took place in 10 days with Cnlex pipiens var pallevs and in from 
15 to 20 days with Aedes togot Mosquitoes that had fed on human 
patients were also shown to be infective for mice 

Inada®- is of the opinion that Mitamura’s results show clearly that 
mosquitoes are the true resenmirs of the virus and that they may trans- 
mit the disease to laboratory ammals by biting However, the objection 
IS raised that the number of cases in the towns affected is not in propor- 
tion to the distribution of the mosquitoes 

Eqtime Encephalomyelitis There are at least five immunologically 
different forms of encephalomyelitis affecung horses ®® Only the two 
forms occurring in the United States, the eastern and the western types, 
however, have been proved to infect man, and this discussion is accord- 
ingly hmited to these two Although there are differences, the similanaes 
from an epidemiological standpoint are so great that both may be con- 
sidered jointly 

The virus of equine encephalomyelms is capable of infecting a num- 
ber of animals®'* and birds ®'’ For a short time during the early 
stages of the disease the virus is present in the circulating blood Ex- 
perimentally, transmission is possible by mosquitoes®® ®® and by ticks ■*” 

In 1930, Meyer, Hanng and Howitt^* demonstrated that an epidemic 
of encephalitis in horses in the San Joaquin valley was caused by a filter- 
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able virus, and that monkeys, rabbits, guinea pigs, rats and mice Mxrc 
susceptible, and that the gumea pig was the evpenmental ammal of 
choice Subsequently, in 1933, Ten Broeck and Merrill"® isolated the 
eastern type of virus In 1932 Meyer« suggested that the unusual form 
of encephahas contracted by three men working with infected horses 
might be due to the same virus In 1938 an epidemic of encephalitis oc- 
curred in Massachusetts, and FothergiU and his associates^® and Webster 
and Wnght^^ isolated the virus of the eastern type In the same year 
Howitt^® isolated the virus of the western type from a fatal infection m 
California A proven case of human infection also occurred m Ahnne- 
sota 

In considering the epidemiology of equine encephalomj^elitis, it 
should be remembered that it was first recognized in horses, and that 
many epidemics have occurred m this species, while m man sporadic 
cases have been recognized and only one small epidemic, that occurring 
in Massachusetts in 1938 The disease must therefore be primarily a 
disease of lower animals, capable of infectmg man 

It IS most natural to think of equine encephalomyehns as a disease 
of horses, which suggests the horse as the resenmir of the disease This is 
probably not the case As pointed out by Ten Broeck, Hurst and 
Traub^® the burden of evidence is against transmission of the disease by 
contact and m favor of some msect vector because of its prevalence in 
the late summer and faU, particularly in the salt marshes However, the 
presence of the virus in the blood of horses for a relaavely short time 
and the simultaneous occurrence of epidemics m widely separated areas 
are evidence agamst the horse as the resenmir Based on this informanon, 
these authors, m 1935, suggested that birds should be considered as possi- 
ble hosts, although at the time there was no durect evidence for this 
hypothesis 

In 1938, Tyzzer, Sellards and Bennett^® recovered torus of the east- 
ern type from an epidemic m ring-necked pheasants, and this obsen anon 
was repeated by Van Roekel and Clarke®" FothergiU and Dingle” 
isolated virus from a pigeon Moreover, a large number of birds and 
domestic fowls®^>^^ have proven susceptible to laboratory infection Ten 
Broeck^’^ in 1939, showed that the virus is present m the blood of some 
fowls in higher concentration and for a longer time than m the horse 

Adosquitoes have received the most attention in searching for a vec 
tor, and eight sp^ies have been shown capable of transmittmg the dis 
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ease under laboratory condmons 

These observanons make it possible to e\plam the epidemiology of 
equine encephalomyehus, but it must be stressed that there are still 
many gaps in the evidence and that other possibilities must be consid- 
ered For instance, Syverton and Berry have shown that the gopher 
or ground squirrel is suscepnble, that the nek is capable of transmitting 
the disease, and that the offspring of infected ticks are themselves 
infected 

Russian Encephalitis The form of encephalitis occurrmg m the 
spnng and summer in Russia and reported from the laboratories of 
Smorodintseff^^’ by a group of collaborators seems to have the fol- 
lowmg characteristics 

1 It IS endemic m the forest regions and is limited to people working 
m the forests 

2 It seems to remam m the endemic areas without spreading from them 

3 It does not show the higher mortality m older age groups charac- 
tensac of the St Louis and Japanese encephaliDs 

4 Rodents in endemic areas are infected Some of them show no ap- 
parent dlness, and the virus appears in the blood stream 

5 Ticks in endenuc areas are mfected and are capable of transmitting 
the disease 

6 The virus is serologically related to, but disunguishable from, the 
virus of Japanese encephalitis 

The Russian observers believe that the disease is one of rodents and 
that man is only incidentally mfected 

SiMPTOMATOLOGV AND DIAGNOSIS 

The symptomatology and diagnosis of encephahtis are considered at 
this pomt rather than earlier, because epidermological considerations 
must enter into a differenaal diagnosis 

von Economo’s disease has an acute stage lastmg a few days charac- 
tenzed by slight fever, dizziness, diplopia, ocular paralyses, and some- 
times headache, some stiffness of the neck, and a mild pleocytosis m the 
spinal fluid, usually about fifty cells The symptoms are vanable and in 
about half of the cases are so mild as to pass unnoticed or not to suggest 
encephahtis It may be months or even years later that the sequelae (or 
more correctly the chronic stage) make the diagnosis evident 

The course of the disease, although \anable in the extreme, classes 
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paoents logically into the following groupings, according to Josephine 
Neal I those that make a complete recover)’-, 2 those in vhom the 
disease is progressive, 3 those in whom there is progression of the dis- 
ease after some delay, and 4 those in whom the disease progresses w ith 
remissions 

In the chronic stage, contractures, spasacity, mental deterioration, 
and Parkinson’s s)mdrome are particularly characteristic 

The other types of encephalitis discussed are so similar m their 
clinical manifestations in the acute stage that they may be considered 
together Although there may be a short penod of invasion, the onset is 
usually sudden. Math fever, headache, occasionally vomiting, snff neck, 
and pleocytosis in the spinal fluid, usually in the neighborhood of 200 to 
300 cells Mononuclear cells predominate, except apparently in equine 
encephalomyelitis M^here neutrophiles^^ seem to be preponderant 
Differentiation may be made on the following points 

1 Onl)^ St Louis encephalms and equine encephalomyelitis have been 
recognized in the United States 

2 The highest incidence of these diseases is in the late summer and 
fall 

3 Specific neutralizing antibodies may be demonstrated after recover)' 

4 Virus may be isolated from the central nenmus system of fatal cases 
and may be identified 

5 Serious sequelae are rather rare after St Louis encephalms, but com- 
mon after equine encephalomyelms 

6 Older people are particularly susceptible to St Louis encephalitis, 
this IS not true of equine encephalomyelitis 

It should be emphasized that on clinical grounds alone a positne 
differenaation of the different forms of epidemic encephahtis is not 
possible It IS only Math the aid of the laboratoi)'- that this may be 
accomplished 

There are other forms of encephalitis, for example, postinfecuous 
encephalitis, and other mfecnons of the central nenmus s\^stem, M'hich 
may confuse the diagnosis These must be differentiated m making the 
diagnosis, but are not considered m this paper 

Treatment 

Treatment of all the infections included under the generalization 
“epidemic encephalitis” is symptomatic Lumbar puncture frequent \ 
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relieves headache, and sedation may be necessary Rehef of the dis- 
tressing manifestations of the chronic stage of von Economo’s disease 
has been most successful following administration of belladonna denva- 
tives, particularly in recent years, Bulgarian belladonna, sometimes called 
bella bulgara Many other therapeutic measures have been tried with 
t'arying opinions concerning their value 

Prophvxaais 

ProphylaMs, in the absence of specific immunizing agents, must de- 
pend on general measures It seems reasonable to isolate patients during 
the acute stages, to restnct visinng, to have attendants wear masks, to 
disinfect bedding, discharges, and dishes, and to screen rooms Screen- 
ing seems particularly justifiable in areas where equme encephalomyehtis 
IS present m animals V accination of horses against equine encephalomy- 
elitis with formahmzed chick embrvm vaccine appears to be of value, in 
man this vaccine has been used with apparent success in laboratory work- 
ers intimately exposed to the virus It is too early to state whether the 
use of the vaccine under field conditions is advisable 

Summary 

Epidemic encephahos must now be considered a general term em- 
bracing a number of enologically disnnct infecnons of the central ner- 
vous system which must be identified mdividuaUy for diagnosis Since 
all are so similar epidemiologically, chnically and pathologically, their 
differentiation is possible only with the aid of the laboratory where 
etiologic studies or neutralization tests can be earned out to establish 
the diagnosis The manner of spread of these diseases is, for the most 
part, unknown, but some appear to have resenmir in lower ammals 
and to attack man through the bites of insects 
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SHALL confine my remarks this evening to certain aspects 
of the pathologic physiology of the hver, with which 
we have had some experience during the past few years 
Because of the intimate relationship of cholecystitis and 
hepatitis, there is frequently some hepatitis present be- 
fore the effect of ductal occlusion from stone soil further damages the 
hepaoc cells That extensive hepaoos may coexist Muth simple gall- 
stone disease is not so generally accepted but it is nevertheless true 
The occlusion of the common bile duct by a stone is further compli- 
cated by the fact that in most instances the gall bladder is at that nme 
moderately or severely damaged Under such circumstances the failure 
of the gall bladder to concentrate the trapped bile for a period leads to 
a rapid increase in the extra- and intrahepanc bile pressure so that hepatic 
secretor)'' suppression occurs at an earlier period after obstruction 
The opportune time, therefore, to operate on a patient with gall 
stones IS early when the stones are still present in the gall bladder and 
when the patient is suffering from the classical dyspepsia, or colic, or 
both, of simple calculous disease It is, moreover, of importance to re- 
move any calculi from the common duct at the primary operanon The 
time honored concept that a previous history of jaundice is the indi- 
cation for common duct exploraoon has too frequently resulted in the 
primary or secondar)^ operation being done following extensive liver 
injury^ or even during a period of intense obstructive jaundice, when 
the risk of operation is greatly increased 

In no field of surgery has the physiologic approach to the problems 
of preoperative and postoperative care had a greater influence, or saved 


* Read before The New York Acadcm^ of Metlicine December 5 1940 L-l,nnl nf Medicine 

From the Harrison Department of Surgical Research University of Pennsylva 
and the Surgical Chnic of the Hospital of the Uni\crMty of Pennsylvania 


Lesions of the Biliary Tract 


SOI 


more lives, than m the treatment of advanced bihary tract disease The 
high mortality m the past can be ascnbed neither to less techmcal skill 
nor to poorer surgical judgment, but rather to the lack of information 
concermng the pathologic physiology of the processes mvolved and 
the manner by which they can best be controlled pnor and subsequent 
to operation The special methods of preparanon and after care have 
been based m large part on experimental studies 

The preoperative preparation of the panent should be directed to- 
ward correctmg, as far as possible, any exisang collateral disease, pre- 
vennng postoperative hemorrhage, and altermg the composiaon of the 
hepaac cells so as to prevent further liver mjury and to allow for repair 
I shall not discuss coexisang cardiac or pancreatic disease except to 
state that neither of these conditions should be considered as an insur- 
mountable barrier to operation If the patient is properly prepared for 
operation, tvith the help of a competent mtemist, the added risk of 
either of these condiaons is not great 

Angma pectoris may be mirmcked m every way by gall-stone disease 
We have had a number of examples of this when stones have been pres- 
ent m the common duct, even though jaundice has never been present 
Surely operauons on or injecnons of the sympathetic nervous system 
should not be undertaken without first subjectmg the panent to adequate 
surgery for the gall-stone disease if this is present and the effort syn- 
drome of angma pectoris is absent 

It IS generally beheved that hepanc disease is unassociated -nuth renal 
dysfuncnon While m general this may be true, there occurs m a num- 
ber of panents with obstrucuve jaundice a serious impairment of the 
funcnonal acnvity of the renal parenchyma It is in this group of pa- 
nents that a low serum calcium may be encountered, which is nearly 
always associated with a serum protem deficiency or with hyperphos- 
phatemia These are even more apt to be present if the panent had pre- 
exisnng renal disease A preoperanve high blood non-protein nitrogen 
in these panents is not always of serious significance for subsequent to 
surgical therapy the evidences of renal injury may rapidly subside In 
the absence of a history of previous renal mjury the high blood non- 
protein nitrogen concentration need not alarm one unnecessarily, un- 
less the ennre clinical picture, at the same ome, warrants alarm 

The evidence of renal impaument should m the mam be considered 
as an additional load which has been added to that which the patient 
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IS already carrj^mg It must be taken into account m preparing the pa- 
aent for operation, and in determinmg the anesthetic to be used for 
operation Above all, it must be considered in the administration of 
fluids, especially large amounts of sodium chlonde, v^hich may so tax 
a renal system, which is near the breaking point, as to result in renal 
insufficiency 

The advent of ductal occlusion causes senous disturbances in the 
physiology of the liver The cells continue to secrete bile until the pres- 
sure m the bile ducts equals the secretor)'- pressure of the liver The 
presence of previously impaired gall-bladder function results in a shorter 
penod of ame betv^een occlusion and icterus When the intrahepanc 
bile pressure reaches from 280 to 330 millimeters, pigment does not 
pass through the hepauc cells and deep icterus results Any further se- 
cretion IS from the cells lining the ducts and results m the formation of 
what IS commonly called “white bile ” 

The increase in ductal pressure xvhich occurs following occlusion 
causes a retardation of the portal blood flow and thus there may de- 
velop local hepatic anovia in the face of some evidence of an increased 
oxygen consumption in the liver during obstructive jaundice Since the 
liver cells are extremely sensitive to oxygen want, funher hepanc in- 
jury ensues Thus the primary hepatitis, if this was present, is accentu- 
ated by the increased pressure in the intrahepanc bile ducts, and by the 
secondar)^ anoxia The injured liver cell is less capable of holding, and 
of stormg glycogen It rapidly loses its stores of mobile protein and 
may not normally synthesize protein It is incapable of normally meta- 
bolizing the fat which comes to it and there is apt to occur fatn^ infil- 
trauon The latter process is more apt to be excessive xvhen there is con- 
siderable fat in the subcutaneous nssues 

'While It was previously believed that the liver glycogen protected 
the liver agamst injur)'' during anesthesia, information which we haie 
obtained leads us to state that it is the liver fat which condiuons Iner 
necrosis subsequent to the use of volatile anesthetics The increase of 
the liver glycogen is valuable, therefore, onl)'' if by increasing the liver 
glycogen, liver fat is reduced, that is, if the reciprocal relationship be- 
tween glycogen and fat described b)'' Rosenfeld is fulfilled It is also 
probable that an adequate amount of hepauc glycogen ■u'lll, to a degree, 
protect the protein stores of the liver Obsen'ations which we have ma e 
on the dog and on a senes of pauents with senous hepanc injuii, vho 

\ 
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were prepared for operation by a high carbohydrate diet and the intra- 
venous administration of glucose for from eight to fourteen days prior 
to operaaon, force me to state that often there remamed m the hver 
concentrations of fat which might have resulted in further serious hver 
injuT}'^, had a volatile anesthetic been used 

The plan which we are now usmg is as follows The patients, if 
they can be made to eat, are given a diet which consists of 75 to 80 per 
cent of their calories as carbohydrate to which is added protem in an 
amount of 20 per cent of the total calories The diet is given m small 
amounts but at frequent mtervals, so that the total calonc mtake is, if 
possible, about 3,000 calories per day The protein is added because it 
assists the carbohydrate m reducing the hepatic hpid concentration, it 
aids m the prevention of mjury by certain hepatotoxic agents, and, fur- 
thermore, unless sufficient stores of protem are present, tissue regenera- 
tion cannot take place In addition to the carbohydrate-protem meal we 
give these panents approximately 10 miUigrams of crystalhne vitamin 
Bi and a varying amount of desiccated bile dady With such a method 
we have mcreased the liver glycogen concentration m the presence of 
complete ductal occlusion m the experimental animal to as much as 12 
per cent, a concentration which previously we had thought unattain- 
able, and we have simultaneously reduced the hver fat from levels as 
high as 50 per cent to a normal level over a penod of one week 

The use of substances contaimng vitamin K, or Kj or of the syn- 
thetic quinone derivatives having a K-like action has made postoperative 
hemorrhage an exceedingly rare comphcation In doses of 2 milligrams, 
three times a day, 2-methyl- 1,4-naphthoqumone is effectual in restonng 
a normal prothrombin time in the great majority of patients vuthm 72 
hours It is even more potent than the naturally occurrmg vitarmn 

The hemorrhagic tendency of the jaundiced patient is due to a pro- 
thrombin deficiency conditioned by the absence of bile salt from the m- 
testinal tract AVhen the vitamin K substrates and synthetic substitutes are 
used bde salts should be used with them The soluble synthetic K sub- 
stitutes can be used intravenously 

All severely jaundiced patients who have not responded to K ther- 
apy are placed on a forced diet and are transfused pnor to operation 
Our practice has been to use small amounts, 250 to 300 cubic centi- 
meters of blood, for nvo or three days before the contemplated exqilora- 
non This sen'^es several purposes It improves the quantity and the 
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quaht}^ of the blood, it provides serum protem \vhich may be deficient 
and It improves the oxygen-carrying capacity of the blood 

AVe have come to believe that early operanon, once occlusion has 
occurred, is not always to be desired It has been our policy to withhold 
operation v^hen the bilirubm concentration in the serum is increasintr 
or decreasing If it is mcreasing or decreasmg, we v^ait until the con- 
centration reaches a plateau During this period the patient is being pre- 
pared for operanon Except where suppuraaon is suspected, the opera- 
tion IS safer when hepatic function has stabilized itself against a high or 
low serum bile pigment concentraoon and an adequate program of 
therapy has been carried out 

In the hght of available evidence we beheve that the anesthetic 
of choice IS spinal anesthesia We have good evidence that ether may 
cause serious liver injur}’" in the presence of the condinons often e\ist- 
ing dunng ductal occlusion Nitrous oxide and oxygen, when pushed 
to the point of even semi-sansfactory relaxauon, causes an anoxia which 
results in further liver injury Cyclopropane may be satisfactory’ but 
there is as }’er insufficient eindence as to its effect on the hepatic paren- 
chyma, especiall}’ in the presence of high concentrations of hepatic 
lipid, to warrant its widespread adoption 

Spinal anesthesia, m which marked depression of the blood pressure 
IS prevented by the preanesthetic administration of adequate doses of 
ephedrme, has proven so satisfactory in our hands that until a better 
method is demonstrated we shall contmue to use it Careful!)’ adminis- 
tered, it IS, we believe, the safest anesthetic in these bad nsk pauents 
W e believe that the subcostal incision affords better exposure of the 
biliary passages, is associated with less postoperative pain, fewer pul- 
monary complications and a lower mcidence of postoperative hernia- 
tion than any other incision Its full advantages are never appreciated 
uncd It IS used 

I shall not discuss the various technical details necessar}’ to complete 
the operation satisfactonl}’ In the presence of stone obstruction a thor- 
ough search is essential and the removal of a single stone is not suffi- 
cient reason for terminating the exploration Not until the operator is 
satisfied that there are no stones in the right or left duct and a catheter 
can be freely passed into the duodenum is his responsibilit}’ for further 
exploration at an end 

As soon as the opening in the common duct is closed around the tu c. 
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fluid IS introduced through the open end of the tube and the tube is 
then clamped When the pauent is returned to his bed the free end of 
the tube is attached to a “decompression” apparatus and this is so ar- 
ranged that the top level is kept at approximately 200 millimeters above 
the common duct Over a period of days this is gradually lowered but 
It IS never lowered to the pomt where large amounts of bile are per- 
mitted to dram externally 

The use of this principle serves several useful purposes In the first 
place, It prevents an acute hepatic hyperemia subsequent to release of 
the ductal occlusion After the sudden release of a complete ductal oc- 
clusion there is often observed an mtense hyperemia of the hver tissue 
and the extravasation of large amounts of blood in the perivascular 
spaces Although decompression occurs in part dunng the operanon, the 
maintenance of an adequate pressure level thereafter is, we beheve, of 
real help m preventmg massive extravasation of blood mto the hver 
tissue Furthermore, it overcomes the defect of the older method of 
drainage into a bottle at the bedside m that large amounts of bde are 
not sucked mto the contamer This added advantage of permittmg the 
bile to enter the mtestme at an early penod is obvious The flmd and 
electrolyte balance is more easily mamtamed and the extrahepaac func- 
tions of the bile are reestablished within a short tune after operation 
The effects of excessive external bile drainage were descnbed some years 
ago by WiUiam Halsted who personally expenenced them The lassitude, 
weakness, anorexia, rapid pulse and even comatose state so frequently 
obsen'^ed m such panents can m large measure be prevented by the use 
of the “decompression” principle The additional advantage of the bde 
subsenung a useful mtestmal function I shall descnbe later 

No tube should be removed from the common duct before a cho- 
langiogram has been made Even the most experienced of surgeons wdl 
occasionally leave a stone behmd The time to know this is before the 
“T” tube IS removed It is then that the Pribram method may be used 
Muth some hope of success 

In the administration of fluid during this period one must be guided 
by the prmciples laid dovm by "V^^dey and Newburgh and their elabora- 
tion by Coder and Maddock The control of the postoperative admims- 
tration of intravenous fluids to these patients is not to be left to one of 
a group of constantly changing interns, nor can the quantity or type 
be determined routinely for all patients 
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As soon as the stomach is retentive, food should be given by mouth 
The diet which we have used in the postoperative period is again a 
carbohydrate-protein mixture, practically devoid of fat With such a 
regime regeneranon of liver cells may occur rapidly and normal func- 
tion, if this can be restored, will make its appearance at an earlier period 
than when the patient is on a haphazard diet or on a regime which 
restricts food by mouth beyond the necessary period It is not possible 
to furnish the energy requirements of the patient and increase the liver 
glycogen and protein storage by mtravenous therapy Protein wastage 
will be prevented, liver glycogen stores will be built up, liver far dis- 
placed, and cell regeneration take place when the total food intake is 
more than sufficient to cover the energy requmements Data which wt 
plan soon to publish lend no support to Soskm’s concept of a physiolo- 
gical basis for intravenous glucose in these panents 

The restorauon of bile to the intestmal tract at an early period by 
the use of a “decompression” apparatus, if the lower end of the com- 
mon duct IS parent, has already been mennoned The most important 
function of the bile is its intestinal function The acnvation of lipases, 
the emulsification of fats and their transport across the intestinal mem- 
brane, and the aid in the absorption of accessory food substances, such 
as vitamins A and K, are but a few of the activities which bile plays in 
the small bowel 

For some time we replaced part of the bile drained to the exterior 
through a gastric tube, and still use this method when edema or inflam- 
matory exudate prevent the entrance of bile directly into the duodenum 

With the decompression method bile flows directly into the duo- 
denum Convalescence is smoother, and we have had an absence of the 
asthenic states which were so often observed xvhen excessive external 
bdiary drainage occurred The asthenia which Whipple called, for 
want of a better name, “pancreatic asthenia” has been rarely obseir-ed 
by us since we began the routine use of decompression nine years ago It 
IS, xve believe, due to a disturbance of intestinal and hepatic physiology 
and is the result, in part, of an interference with the extrahepatic func- 
tions of the bile Why it makes its appearance in some patients and not 
in others, and xvhy it is often not obsen^ed after prolonged ductal oc- 
clusion pnor to operation, I cannot explain 

I have discussed a few of the factors which must be considered in 

caring for these 


:ly ill patients before, during and after opera 
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aon In each of them there are present certain profound physiological 
disturbances, some of which are understood and others of which remain 
to be elucidated The risk of operation wiU be reduced if attempts are 
made pnor, dunng, and subsequent to operation to restore function to 
as nearly normal as is possible Such a program has resulted on my ser- 
vice in the Hospital of the University of Pennsylvania in a very desir- 
able reduction m the morbidity and mortality of operanons on these 
seriously lU patients Further improvement m our immediate and late 
results M^ill come from a fuller understanding of the conditions imposed 
on the organism in the presence of acute and chronic hepatic injury and 
the mechanism by which these pathological states may be controlled or 
corrected prior to operation 
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THE CHEMICAL AND PHYSIOLOGICAL 
PROPERTIES, AND CLINICAL USES OF 
THE CORPUS LUTEUM HORMONE 
PROGESTERONE* 


A^^illard M Allen 

Professor of Obstetric* and Gjnecologj 
Washington Unnersit} School of Nedicine St Louis 



-■^HE corpus lureum hormone, progesterone, owes its dis- 
cover)^ to two events First, a considerable amount of 
physiological experimentation indicated the production 
of a special hormone by the corpus luteum, second, after 
5S the preparation of active estrogemc extracts it was found 
that these preparaoons did not produce the effects charactenstic of the 
corpus luteum 

The first actual experiments to establish the corpus luteum as an 
endocrme gland were made by FraenkeP in 1903 He found that removal 
of the corpora lutea m the first few da}’^s of pregnancy prevented the 
continuation of pregnancy Loeb* in 1907 made the next conmbunon 
b)^ showing that the endometrium of the gmnea pig is sensinzed while 
under the influence of the corpus luteum so that simple, mechanical 
trauma at the ume when the embryos would be implanting, results in 
the formation of a decidual tumor at the site of injur)’’ This experiment 
showed that the endometnum requires the presence of the corpus luteum 
before it can respond normally to the presence of the embryo A little 
later, in 1910, Bouin and Ancel^ showed in the rabbit that the endo- 
metrium undergoes marked proliferauve changes as the corpus luteum 
develops, and further, that removal of the corpora lutea prevents this 
proliferation Here then was the first evidence that actually the embrjms 
in Fraenkel’s experiments arrived in a uterus which tvas not prepared by 
the action of the corpus luteum to receive them Coincident with the 
gro^vth of the corpora the endometrium proliferates rapidl}^ as we now 
know because of the action of progesterone, and the embryos sunnve 
If the corpora are removed, this proliferation does not take place and 
grouTh of the embryo stops, as was shoum by Corner^ in 1928, as soon 


* Read Tanuary 2, 1941 at the Annual Meeting of The New York Academj of Medicine 
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as It reaches the uterus This proliferation is essential for the im- 
plantation of the embrj'^o, and hence has been called progestational 
proliferation 

Alteranons of the endometrium of similar significance are found 
m association with the growth of the newly formed corpus luteum m 
all species that have been investigated, and in the woman we now know 
that the premenstrual changes are due in part at least to the progesterone 
produced by the corpus luteum Such alterations, no matter how dis- 
similar they may appear to be in different species, are essential for the 
safe implantanon of the embryo 

The corpus luteum hormone, of course, has many properties other 
than those specifically pertaimng to the uterus but they are presumably 
all related to the problem of preparing the body for pregnancy and 
the safe continuation of pregnancy 

None of the specific effects of the corpus luteum can be saosfac- 
tonly and completely produced by estrogens Pregnancy cannot be 
maintained m a castrated rabbit with estrogen The endometnum of the 
guinea pig cannot be sensitized by estrogens Premenstrual changes can- 
not be produced in primates with estrogens For these reasons, George 
Comer and I began our work on extracts of the corpus luteum 

To study the effect of a corpus luteum extract, it is necessary only 
to castrate the rabbit about eighteen hours after maang, and then to give 
the preparation to be tested for five days to see what effect it will have 
on the endometnum and on the embryos If the extract contains no 
corpus luteum hormone, the endometnum shows no progestational pro- 
liferation and the emblems do not develop, if on the other hand the 
extract contains corpus luteum hormone, the uterus undergoes typical 
progestational changes and the embryos develop exactly as in normal 
pregnancy, even though the rabbit has been deprived of her own cor- 
pora lutea almost from the time of ovulation 

This method of tesnng the extracts enabled Comer and myself 
to prepare active crude extracts of the corpus luteum These crude 
extracts produced progestational changes in the endometnum, mam- 
tamed pregnancy to term m castrated rabbits and sensitized the guinea 
pig’s endometrium so that deciduomata could be produced expenmen- 
tally In short, these cmde extracts contained a hormone (or hormones) 
which did all the things that the corpus luteum was supposed to do, at 
least in so far as the rabbit and guinea pig are concerned Because of its 
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obvious relaaon to pregnancy, it Avas named progestin, i e, a substance 
necessary for pregnancy 

The acnve pnnciple was independently isolated m 1934 by Buten- 
andt,'' Slotta, Ruschig and Pels,® Allen and Wmterstemer," and Han- 
mann and Wettstein ® It was found to be a neutral compound, a di-ke- 
tone with the empirical formula CaiHsoO, This immediately suggested 
that It was closely related to pregnandiol, a dialcohol previously iso- 
lated by Marnan® in 1929 from the urme of pregnant women, wnth the 
formula CoiHseO., the detailed structure of which had already been es- 
tabhshed by Butenandt The supposed relaoonship was proved soon 
by Butenandt by the preparanon of progesterone from pregnandiol and 
from stigmasrerol It has since been prepared from cholesterol and sarsa- 
pogenin and possibly other sterols 

Progesterone is soluble m most organic solvents, and m vegetable oils, 
such as sesame oil, olive oil and peanut oil, but it is msoluble m water 
It IS ordmanly dissolved in a bland vegetable oil and is given by intra- 
muscular mjecaon Despite its insolubihty in water, absorpnon from the 
oily solutions is quite rapid The effect is not prolonged and anyone v ho 
has had much experience vnth the use of progesterone m animals gi\es 
little credence to reported remarkable chmcal results where small doses 
were given once weekly For example, in certam experiments m rabbits 
the omittmg of a smgle daily dose may be sufficient to disturb a preg- 
nancy being maintained artificially by progesterone In women, too, 
progesterone deprivation frequently is followed by menstrual bleeding 
within forty-eight hours If one is attempnng therapy noth progesterone, 
injections should be given each day In this respect it is quite different 
from the esters of estradiol and testosterone, the absorpnon of iihich 
extends over a period of several days 

The condiDons for which progesterone may be used in women are 
probably rather few but before discussmg them it may perhaps be profit- 
able to mention some of the physiological effects m animals The endo- 
metrium of the rabbit responds to progesterone the same as it does to 
acnon of the rabbit’s omi corpora Pregnancy can be maintained to 
full term in the absence of the ovaries, and dehver)’^ can be prevented 
by contmued administranon of adequate amounts It sensitizes the endo- 
metrium of the rat and the gmnea pig so that deciduomata can be pro- 
duced experimentally In short it substitutes completely for the corpus 
luteum, except that for some types of response estrogen must be gneu 

\ 
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at the same time, i e , some physiological responses attnbuted to action 
of the corpus luteum are in reality due to combined action of estrogen 
and progesterone 

Progesterone also has a specific action on the utenne muscle It is 
well known from the experiments of Knaus^^ that the reactivity of the 
rabbit’s uterus to pitmtnn is matenally changed dunng pseudopregnancy 
or pregnancy If a segment of the uterus is removed from an ammal m 
heat and suspended in a suitable sahne bath, spontaneous contracnons 
occur and can be recorded by means of a kymograph If now a small 
amount of pituitnn is added, there is an immediate and prompt response, 
shown by a typical tetanic contraction A similar response is, of course, 
obtained m the human uterus at the time of delivery when pituitnn is 
given This sensitiveness to pituitnn in the sexually mature rabbit is al- 
ways present when no corpora lutea are present m the ovanes If func- 
tional corpora are present, as m pregnancy or pseudopregnancy, the 
uterus similarly studied m vitro, is not responsive to pituitnn The uterus 
IS refractory This pituitnn-inhibmon, as it is called, is due to the acnon 
of progesterone and can be produced experimentally by givmg rabbits 
I o mgm of progesterone daily for five days (Makepeace, Comer and 
Allen) 

In VIVO studies earned out by recording the utenne motihty in 
anesthetized rabbits by means of an intrautenne balloon show too that 
progesterone has a quieting effect on the uterus It has been shown that 
estrogen mduces strong, rhythmical contractions and that progesterone 
brings about quiescence (Allen and Reynolds) The effects are noticed 
rather quickly, indicatmg prompt absorption, even though the hormone 
IS dissolved in an mert vegetable oil It is this quietmg effect on the 
myometrium which has led to the use of progesterone m dysmenorrhea, 
threatened abortion and premature labor 

The effects on the endometrium of the pnmates are of even greater 
interest because it has now been amply demonstrated that the cyclic 
changes vhich are known to occur in the corpus luteum phase of the 
cycle can be produced expenmentally by the use of progesterone The 
exact details of dose are not as well worked out as in the rabbit but sev- 
eral obsen'^ers have produced premenstrual changes m both monkeys and 
women with progesterone 

The menstrual cycle of the pnmate is inseparably associated with 
the corpus luteum, whenever the cycle is ovulators^ but to complicate 
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matters, many cycles in monkeys are anovulatory and we have fairk 
good evidence that many types of abnormality in the human cycle arc 
accompanied by and probably due to disturbances in the mechanism of 
ovulaDon The types of cycles can be best explained by discussing the 
methods of inducing artificial menstruation 

Menstrual bleeding can be produced ex-perimentally in both vo- 
men and the lower primates by either of two mechamsms If a castrated 
mdividual is given estrogen for a short period of ame, say nvo or three 
weeks, the endometnum responds by moderate growh If the hormone 
IS then discontinued, vagmal bieedmg similar to menstruation occurs, 
beginning about seven to ten days after the last injection This bleed- 
ing IS called estrogen-deprivation bleeding The amount of estrogen 
necessar)'^ to produce this depends on the particular preparation used 
With estradiol benzoate, for example, it requires i 5 to 2 o mgm per 
week 

Before passmg on to the second mechanism of produemg bleeding, 
It may be well to dwell on the significance of this obsen^aoon Since 
bleeding can be produced -with this one hormone alone, it becomes ob- 
vious that some menstrual cycles imght actually occur because of this 
same mechanism Follicles may grow, produce estrogens and then, with- 
out ovulation having occurred, undergo atresia The estrogen level falls 
and bleeding occurs because of estrogen deprivation This is obviously 
not a complete cycle because there has been no ovulanon, hence, no 
corpus luteum, and therefore the endometnum does not progress to the 
premenstrual or secretory type This type of cycle, called an anovulatory 
cycle was described first in the monkey by Corner This was considered 
by many gynecologists, both m this country and in Europe, an mter- 
esting peculianr\^ of the monkey, but of no significance as far as the 
woman was concerned Such is certainly no longer the case and many 
cycles in women are undoubtedly anovulatory One of the first evidences 
of ovarian dysfuncaon is failure of ovulation 

Estrogen-deprivation is not the only method of producing menstru- 
ation experimentally It was soon found that administration of proges- 
terone would prevent estrogen deprivation bleeding If a monkey is 
given estrogen, and then if progesterone is given, begnnmg as soon as 
the estrogen is stopped, no bleeding occurs However, when the proges- 
terone IS discontmued t}q)ical bieedmg occurs Progesterone, therefore, 
prevents estrogen-deprivation bleeding, but its withdrawal leads to pro 
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gesterone-depnvaaon bleeding This means that bleeding can be due 
to two different types of endocrine change Externally the bleedmg is 
the same, but the type of endometrium from which the bleeding occurs 
IS qmte different in the two cases In the estnn stimulated endometnum, 
bleeding occurs from an mten^al type of endometnum, whereas in the 
estnn and progesterone stimulated endometnum, bleeding occurs from 
a premenstrual endometrium 

A final way of producmg bleedmg probably nearly approximates 
the mechamsm present m the normal otnilatory cycle If a monkey be 
given an adequate amount of estrogen connnuously, it is possible to 
produce menstrual bleeding simply by the admmistranon of proges- 
terone for a few days Bleeding occurs two to three days after the last in- 
jection This means that bleeding will occur w'henever the progesterone 
level falls, regardless of the amount of estrogen present, withm certain 
rather tvide hmits (Comer) “ 

An interesting vanant of this experiment has been recently carried 
out in wmmen by Zondek He has showm that administration of pro- 
gesterone to a normal w'oman m the first half of the cycle leads to 
bleedmg 48 to 72 hours after the last mjecnon wnthout at the same ame 
necessanly preventing the appearance of the next normal menstrual 
period at the expected ame Tfiis only senses to emphasize the pomt that 
progesterone-deprivaaon is follow'ed by bleeding provided the snmula- 
uon has been sufficient 

By way of confusing the issue it might be appropnate to pomt out 
w'hat IS already probably obvious to you, namely, that bleedmg can 
occur from almost any sort of endometrium The degree of development 
of the endometnum depends on the amount and duranon of acnon of 
the two ovanan hormones but the bleedmg occurs from hormonal depn- 
vaaon (except possibly m hyperplasia), the stage of development of 
the endometnum being incidental and in no direct w^ay related to the 
cause of the bleedmg 

The final quesuon is, w hat clinical uses can be made of the \ arious 
physiological properues of progesterone' 

Progesterone may be used in dysmenorrhea, the theory being that 
the pain is due to ischemia resuinng from strong contracnons of the 
uterus Progesterone does relax the utenne muscle m both animals and 

D 

humans and hence, should be beneficial in dysmenorrhea The general 
opinion, I think, is that about one-half of the cases of dysmenorrhea are 
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benefited My o%vn expenence has not been extensive, but m seicral 
patients there can be no doubt but that marked improvement v^as noted 
The progesterone has to be given before the penod has begun and 1 
have had the best success xvhen i o to 2 o mgm wis given intramuscu- 
larly on the last three days immediately preceding the flow I have got 
the impression also that it is the progesterone given m the last 24 hours 
before the onset which produces the effect Unfortunately the treat- 
ment IS not curative m any sense of the word since the next period is 
usually as bad as ever 

Threatened abortion is, of course, theoretically the indication par 
excellence for progesterone Excision of the corpus luteum of pregnancy 
results in abortion in most mammals (mcludmg the human in early 
pregnancy) and, experimentally, progesterone ivill maintam pregnancy 
normally following excision of the corpora Transfer of this information 
to the human is not so justifiable, however, because there is ver>f little 
evidence that abortion is necessarily due to corpus luteum deficiency 
In many instances it may be and probably is due to corpus luteum de- 
ficiency but this is frequently due to the presence of a defective embryo 
in utero The administranon of progesterone to such a case, of course, 
might defeat the natural process of expelling the defeenve embr)^o I 
have seen one such case where the abortion was prevented on two dif- 
ferent occasions only to have a defective embryo expelled at the fourth 
month in which the placenta and membranes were intact but without 
a fetus In case of a threatened abortion in which the bleedmg is slight 
and the uterus of normal size and consistency for the period of amenor- 
rhea, progesterone is, of course, indicated It can do no harm and it may 
be beneficial 

The quesaon of dose is paramount In normal pregnancy at the third 
month 10 to 20 mgm of pregnandiol are excreted daily (Venmng) 

If this be taken to indicate the amount of progesterone metabolized, it 
IS obvious that 5 to i o mgm as a minimum should be given daily until 
the symptoms have subsided, 1 e , for a week or so It seems probable 
that some aboraons may occur because the placenta does not begin elab- 
orating sufficient progesterone quite soon enough, and if this be six 
then progesterone given for a short time might be expected to give goo 
results 

Habitual abortion is also considered an indication for progesterone 
This IS a rare condition and some of these cases will occasional!) can) 
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a fetus to term after many previous miscarriages Muth no treatment 
Many patients Moll have uvo or three spontaneous miscarriages only to 
have the followmg pregnancies progress normally It is very difficult, 
therefore, to evaluate the beneficial results reported m the literature, es- 
pecially since the doses used have usually not been large In habitual 
abortion progesterone, if used at all, should be started almost as soon as 
pregnancy can be diagnosed and it should be conunued probably to the 
fourth or fifth month, the reason for begmnmg early bemg that the 
fetus may fad to develop normally if the progesterone level is inade- 
quate In the rabbit progesterone deficiency in early pregnancy leads to 
defective det elopment and early death of the embrjms 

Functional bleeding is one condition worth special consideration 
Amenorrhea or bimonthly bleeding usually do not impatr the health, but 
continuous bleeding leads to considerable ill health, and rarely death 
has occurred from blood loss due to functional bleeding The exact 
cause of the bleeding is not known It is reasonably certam, however, 
that ovulation is not occurring and hence that progesterone is not acting 
The use of pituitary hormones for this condition is based on the as- 
sumption that ovulation may be induced, and a normal cycle established 
This can rarely be accomplished by this means There is one other 
method of approaching the problem that is often successful This in- 
volves the use of progesterone As I mennoned earher, progesterone has 
the propert)'' of preventmg estrogen-deprivanon bleeding and also of 
preventing the onset of normal menstrual bleeding, if given in adequate 
amount It is logical, therefore, to try it, especially smce continuous 
functional bleedmg and hyperplasia are presumably associated with pro- 
gesterone deficiency There is an added reason Some investigators be- 
lieve that hjqierplasia and the associated bleeding are due to hyperestri- 
nism If so, progesterone is the natural hormone to use because there is 
ample evidence mdicatmg that progesterone reduces or at least alters 
the effect of estrogens 

M'e (Allen and Heckel)^' have given progesterone to several ado- 
lescent girls with more or less contmuous bleedmg with rather uniform 
results The general plan has been to give progesterone mtramuscularly, 
2 to 10 mgm daily, for from five to ten days Ordinarily the bleed- 
ing decreases markedly after the second and third dose but a small 
amount of broAvnish discharge may persist When the injections are dis- 
connnued, the bleeding may recur within 48 to 72 hours and persist 
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for four or five days, resembling in ever^^ respect a slightly profuse 
menstrual flow Bleedmg does not invariably decrease when proaesteronc 
IS given Occasionally the spottmg or even moderate bleedmg 
contmue durmg the course of mjecnons but usually cessation ^of m- 
jecoons is folloumd by increased bleeding In every instance v here this 
result has been obtained the flow has stopped completely after a few 
days This bleeding is probably a true progesterone-depn\ anon bleed- 
mg Bleeding may occasionally increase during the course of mjecnons 
The reason for this is not clear at present but there are so many peculi- 
anties about bleedmg that one can only record the obsersmnon and await 
the explanaaon For example, I have seen bleeding occur in a castrated 
woman receiving estrogen daily, during a course of injections of pro- 
gesterone, hence yath no depnvation of either hormone In other cases, 
usually when the smaller doses were given, the bleeding has stopped 
but there has been no recurrence as a result of the vithdrawal of 
progesterone 

These results, by themselves, are of considerable mterest but the 
subsequent course has been even more interesnng In most instances sev- 
eral faurly normal periods have followed the progesterone therapy The 
first patient treated by this scheme was given cr\'stalhne progesterone 
in 1935 She was fifteen years old and had had conunuous bleedmg for 
two months She y'as given 2 o mgm daily for five days and the bleed- 
ing stopped jMenstrual periods began about a month later and hate been 
quite regular ever since Another patient of se\ enteen years v ho had 
been bleedmg daily for nt o years, was given 5 mgm daily for su\ da^ s 
The bleedmg stopped after the third mjection A copious menstrual 
period began two days after the last injection and lasted five da\ s Dur- 
mg the next six months the penods were somewhat irregular but there 
were no prolonged penods and there was no episode of prolonged 
bleedmg I cite these two only as examples of what has occurred In 
some cases there has been a recurrence of functional bleeding after se\- 
eral months of normal cycles, but the same beneficial results v ere ob- 
tained by a second course of progesterone 

The beneficial effects m functional bleeding from progesterone 
should not be permitted to obscure the fact that functional bleeding 
IS a manifestation of ovarian dysfunction As such it may indicate h^yo 
thyroidism an^ many patients yith funcDonal bleedmg have been per 
manently relieved by the use of thyroid 
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Amenorrhea, one of the most troublesome types of endocnne dys- 
function M'hen It IS not amenable to thyroid evtract and improved nu- 
trition, provides another type of disturbance m \\ hich progesterone may 
be used In view of the obsen^ation that the vicious cycle of contmuous 
bleeding may frequently be broken by progesterone, I have tned it m 
several cases of amenorrhea in which there was no marked atrophy of 
the reproductive organs In several cases the admmistration of 5 to 10 
mgm daily for sts days was followed by menstrual bleeding, the onset 
being 48 to 72 hours after the last mjecaon One of these cases treated 
recently had had no menstrual penods for two years and had failed to 
menstruate following the use of eqtune choriomc gonadotropm, and hu- 
man chonomc gonadotropin and had proved mtolerant to thyroid ex- 
tract Two menstrual periods were mduced by the use of progesterone, 
following which a normal period occurred Another patient who had 
not menstruated for one and one-half years bled for four days after 
only three injections of progesterone I cite these obsen’^ations only to 
shov that bleeding can be mduced in amenorrheic individuals as a re- 
sult of progesterone depnvaaon Estrogen depnvaaon also is followed 
by bleeding m amenorrheic patients but it is practically never followed 
by normal cycles It seems too much to hope that cycles produced by 
progesterone deprivation would be followed by normal penods but at 
least It can be no more of a failure than most of the other hormones 
that have been used 

There is one other compound closely related to progesterone which 
I shall mention This compound is ethinyl testosterone (anhydro-hy- 
droxy-progesterone, pregneninolone) It was prepared onginaUy by 
Inhoffen and Hohlweg^® m 1938 and was shown to be a compound 
vnth progesterone-hke properties when given by mouth This compound 
IS far less active by mouth than is progesterone mtramuscularly but it is 
much more active by mouth than is progesterone by mouth in the rab- 
bit In the guinea pig, however, SodenvaU^® (1940) has recently shoxvn 
that progesterone and pregneninolone have about the same activity, the 
oral dose of either bemg about 20 times the mjected dose of proges- 
terone This compound is also mildly estrogenic and mildly androgemc 

The indications for use of pregneninolone are the same as those for 
progesterone It produces nausea occasionally but it is probably non- 
toxic in doses of e\en 100 to 200 mgm per day for a period of txvo 
MTeks or so A recent report by Cohen and Stem-® (1940) indicates that 
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It may be to\ic m rats, hence caution must be obsen^ed m its use 
In conclusion it is proper to emphasize that the corpus luteum hor- 
mone has a firm place m the physiolog)^ of reproduction, and our ap- 
preciation of Its many propernes helps us to approach disturbances of 
ovarian function more rationally It does not sen^e as a “cure-all” for 
any of the dysfuncaons of the ovary but it is another tool vhich can 
be used in attempting to ascertain the cause of such disturbances If used 
with that in mind the results are bound to be instructive 
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gSHSHSESESHSEgy extensive appreciation of the physiology of androgens 
S S dates from the chemical isolation of pure hormones, only 

g K a few years ago, 1933-35 In this bnef penod biochem- 

ffi rO ists and physiologists have published a vast number of 

experimental observaaons on some sixty-odd pure chem- 
ical substances with androgemc properties, some prepared from sterols, 
some denved from ammal tissues, still others derived from unnary 
extracts ^ It may be well to pause for a moment to define the term 
androgen Technically, an androgen is a substance which induces mas- 
culine qualities or charactenstics But what shall be our cntenon of a 
mascuhne characteristic^ 


All sorts of mgemous tests have been devised for the measurement 
of the “male-producing” qualities or, in other words, the androgenicit)' 
of compounds The two most common methods, as is well known, are 
based upon the effects of the test substance on either the mtemal geni- 
talia (prostate and seminal vesicles) of spayed animals or on some ex- 
ternal mascuhne organ (such as the comb) of spayed birds The capon’s 
comb-growth and the weight of the prostate of the spayed rat are the 
tests m most frequent use today All sorts of modificaaons of these fun- 
damental basic tests, however, are pracnced For example, somewhat 
different effects may be noted from vanations in the method of admm- 
istration of the substance to be tested, 1 e , whether fed, injected or ap- 
plied directly to the test organ by inunction Further variables are 
found when esters are made of the test substances, due to alteranons in 
the time of absorption The same is true of varianons of the medium m 
which the test substance is admimstered The response of one animal 
species may be quite different from that of another, there may be dif- 
ferent responses depending on the age of the animal, the season of the 
year and many other factors - 
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It IS unnecessat)’- to delve more deeply mto these matters at this time 
they are menuoned mainly to recall and emphasize hov much care must 
be taken M^hen we are attemptmg to interpret the results of an> gi\en 
experiment with androgenic substances 

As the result of experiments on lower animals, testosterone seemed 
the most logical androgenic steroid with \vhich to furnish chnicians 
for extensive study in man Because of its rapid absorption and also 
rapid destruction m the pure form, an ester was used and an oily me- 
dium, both of which retard absorpuon rates The first extended chnical 
trials were, therefore, made with testosterone propionate in sesame oil 
injected intramuscularly or subcutaneously Smee that time, some four 
or five years ago, various other methods of administration of testoste- 
rone have been tned clinically, among them the use of esters of testos- 
terone other than the propionate, the use of free testosterone or its esters 
implanted in the form of hard pellets beneath the skm, administranon 
of testosterone and esters by inunction, oral administration of methyl 
testosterone and, most recently, by means of absorption of testosterone 
or Its esters dissolved in propylene glycol from mucous surfaces such as 
beneath the tongue 

Following the endocrine law that an orgamsm is usually hypersensi- 
tive to a substance it lacks, eunuchs or hypogonad male patients were 
first selected for clinical trial, tvith the expectation, which has proi ed 
to be justified, that their responses to androgens would be more vigor- 
ous and spectacular than those of normal persons ^ In most clinics a true 
eunuch is a rarity, and most studies have thus of necessity been per- 
formed on patients mTo are hypogonad for one reason or another- 
the degree of deficiency varying over rather nude limits, as might be 
expected By restricting the study to patients long past the usual age 
of adolescence (say twenty-five years or over) without any ctidence 
of puberty, one can with reasonable assurance feel that any maturanon 
effects resulting from therapy may be attributed solely to the administra- 
tion of the drug 

I think It may be fairly said that aU workers in this field are now 
agreed that administration of testosterone to this type of patieiit results 
in certain definite changes to be desenbed, differences of opinion being 
restricted to optimal dosage, method of administration or the ester 
to be used, etc 

The more dramatic and tangible physiological effects to which 
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refer may be bnefly set down as follows enlargement of the phallus, 
scrotum, prostate and sermnal vesicles with production of normal adult 
prostatic secretion, stimulation of pubic and avillaiy hair as well as that 
of the extremities, face and torso, crackmg and deepening of the voice 
and enlargement of the larynx, an mdefinable but defimte change in 
the texture of the skin with more “life” and increased secretion of 
sebum '*> '• ®> ® On the metabolic side, there is decreased urmary ex- 
cretion of water, sodium, chlonde, potassium, phosphorus and mtrogen, 
indicating probably active cellular proliferation with addition of true 
cellular mass Retention of these substances is of greater magnitude 
than could reasonably be accounted for by the growth of the speci- 
fically “sexual” structures mentioned previously and is probably par- 
ticipated in by the muscles and internal organs such as the hver Evi- 
dence of this is furnished in animal experiments,^^’ and we have been 
impressed with the increase in the muscles and proven strength in our 
patients In addition to these tangible changes certain subjective effects 
are uniformly noted, namely more vigor mth less easy faaguability, 
producuon of increased phallic sensiavity with more frequent erections, 
induction of the abihty to have coitus with ejaculation and orgasm and, 
less tangible still, a general improvement m the sense of well bemg “ 

In the castrate and those with primary gonadal deficiency there is 
brought about reduction of the excess pituitary gonadotropic hor- 
mone Increases in the basal metabolic rate have been noted, espe- 
cially when large doses of testosterone have been used These are by 
no means all of the changes noted, some others will be menaoned later 
in the more detailed discussion of certain phenomena 

As previously mentioned, it may be fairly stated that aU \vorkers 
agree on the above effects when testosterone is given in adequate dosage 
to the hjqiogonad male, and, with some vanation in degree of responses, 
this IS true whether his hypogonadism is primary or secondary to pitu- 
itary deficiency Metabolic effects similar in kind though less m degree 
have also been noted when testosterone propionate was given to normal 
adult men and to nvo normal women ” 

In the beginmng of our own experiments v ith testosterone propion- 
ate in sesame oil given subcutaneously, we arbitranly chose a dosage of 
25 mgm twice per week This dosage seemed to work so well that we 
continued it over a penod of eighteen months in practically aU patients 
treated by this method ^ Allowing for certain de\ laaons due to vana- 
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uons in the degree of gonadal insufficiency previously mentioned the 
time-relaoonship and degree of responses elicited follov'ed a surprisingly 
constant pattern For example, the patients noted a subjective response 
of increased phallic sensitivity from the first to the eighth day after be- 
ginning therapy (average five days), vocal changes were noted from the 
twenty-first to the ninetieth day (average thirty days), defimte enlarge- 
ment of prostate and vesicles could be palpated from the eleventh to the 
sixtieth day (average thirty days), appreciable increase in pubic hair 
appeared from the thirtieth to the sixueth day (average forty^ days), 
and measurable amounts of secretion could be recovered from prostatic 
massage from the thirtieth to the sixtieth day (average forty days) * 
We have accordingly used this pattern of effects and time-relation- 
ships (which we shall hereinafter refer to as our “pnmary pattern of 
response”) to evaluate the effectiveness of other androgenic preparations 
and other methods of administration 

We do not mean to infer that the injection of 25 mgm testosterone 
propionate rvmce a iveek is the correct or optimal dose of this substance 
As a matter of fact, were we to use this material today, we should advise 
shghtly smaller doses of, say, 15 to 20 mgm , to be given three times per 
week to avoid the fluctuation of subjective effects which usually occurs 
when the material is administered at three or four day mten^als We 
shall discuss this later in dealing with optimal dosage 

The mtroduction into the subcutaneous assues of crystalhne testo- 
sterone pounded into hard pellets was next tried^’* according to the 
method of Deanesly The amount of the drug absorbed may be meas- 
ured by penodic removal of the pellets and reweighmg One would 
naturally expect variations in the rate of absorption of such pellets de- 
pending on their size, surface area and on the degree of hardness This 
IS undoubtedly the case to a certain degree, but we have found a rather 
surprising uniformity in the absorption rate, at least until the pellets get 
very small There is a vigorous foreign body reaction around the im- 
planted pellets and a thick fibrous capsule is formed ^Vithm this cap- 
sule, in the case of testosterone, is a layer of thick gelatinous material 
looking not unlike pus, for which we at first mistook it We have re- 
peatedly cultured such material with sterile findings and examined it 
under the microscope where it looks like amorphous debris We con- 


* The time of noting these changes after beginning therapy 
followed the patients as closely as we could, but it was 
daily Since many of the patients were from other cities, 
from personal diaries 


:Cessaril> somewhat vague. Me 
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eluded that the material consisted of testosterone, extracellular fluid and 
products of cellular breakdown 

This extra layer of amorphous hquid surroundmg the pellet, render- 
mg the surface area of absorption, of course, many nmes larger, and 
probably shrmking relauvely httle as the substance of the pellet is de- 
pleted, may perhaps be the explanation of the surprisingly umform 
absorption rates of pellets of the same size and the small differences in 
absorption rates of pellets of different size If pellets of pure testosterone 
are implanted of such size that they will yield 3 to 4 mgm per day (a 
single pellet of 500-600 mgm has been found to do this), chmeal effects 
are obtained which correspond closely to our “pnmary pattern of re- 
sponse ” It may be seen that this method of administration, if other fac- 
tors are equal, effects a considerable savmg of material 

'\Yt next tned pellets of testosterone propionate It m as found that, 
for a given pellet of the same weight and consistency, the rate of ab- 
sorption of testosterone propionate is slightly lower than that of pure 
testosterone This may be due to the fact that, although a similar fibrous 
capsule IS found around the propionate pellet, there seems to be less 
amorphous fluid substance around the pellet, hence the capsule is closer 
to the pellet itself and there is a decidedly smaller surface area of the 
capsule Such an obsen^ation is, of course, difficult to prove, but Jewett 
and Vest, who have implanted and removed all the pellets in our pa- 
tients, feel that there is no doubt about its factuahty 

AA’e have found that if five pellets of 200 mgm each of testosterone 
propionate— which will yield 3 5 to 5 mgm per day mto the circulanon 
—are implanted, our clinical effects can be pracncally supenmposed on 
our “pnmar^r pattern of response ” 

V'e have tried only one other ester of testosterone with pellet im- 
plantations and in only two cases This is the dipropionate In one in- 
stance ue implanted n\o pellets weighing approximately 600 mgm 
apiece and in the other, three pellets weighing approximately 200 mgm 
apiece In neither case, after several months’ obsen’^ation, could w e detect 
any appreciable objective or subjeeme response, and on remoial it was 
found that only minimal amounts of the matenal had been absorbed 
(15 mgm in the first case, 10 mgm m the second) Striking also was the 
fact that practically no amorphous fluid lay around the pellets, the inner 
surface of the fibrous capsule apparently lying in direct contact w ith the 
pellets This IS just like pellets of desox^'cortlcosterone w hen remo\ ed 
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Thorn tells me there is no surrounding fluid benveen the pellets and the 
capsule 20 We feel that, if enough pellets of dipropionate were admin- 
istered so that 4 to 5 mgm could be absorbed per day, one would prob- 
ably obtain good effects and perhaps over a penod of two or three or 
more years So far it has not been practical to test this hypothesis 

Despite the expressed preference of eveiy patient who has tried other 
methods of testosterone administration mentioned, for the pellet form it 
IS not entirely free from disadvantages Out of a senes of 125 implants, 
seventeen have spontaneously sloughed out at var)nng periods of umc 
Three out of fort)^-one implants of testosterone have sloughed, fourteen 
out of eighty-four of testosterone propionate Sometimes only one pellet 
out of the five implanted has been sloughed, m a single pauent one pellet 
may slough at one month, another at three months, and the other three 
pellets successfully remain without the slightest evidence of irritation, to 
complete absorption We have not been able to ascertain that the site 
of implantauon, the depth of the site, the size of the pellet, the type of 
suture used or any other factor plays the determimng role m this slough- 
ing In no instance has there been any evidence that infection played 
any role whatever The tissue forming the capsules around these pellets 
has been removed and examined microscopically Our pathologists tell 
us that there is simple foreign body reaction with many large muln- 
nucleated cells but no evidence tvhatever of any tendency to carcino- 
genesis 

Admimstraaon of testosterone and its denvaaves by inunction is 
practicable and perfectly efficacious, as judged by the expenence of 
others We have had no personal expenence with the method We sug- 
gested Its use to a fen^ patients who preferred going twice a week to 
doctors for injecnons rather than the daily, time-consuming procedure 
of rubbing m the drug 

Methyl testosterone has been found in experimental ammals far more 
effective by oral administration than any of the androgenic compounds 
so far tested clinically Our onm experience with this compound has thus 
far been too limited for me to state noth any assurance its climcal char- 
acteristics, and no adequate reports of its use m human beings hai e come 
to my attention Some of our previously untreated hypogonad cases, 
however, have followed quite closely our “primar)'^ pattern of response 
when given doses of 25 mgm of this drug per day, others, though the 
dtrecuori of response^ was similar in ever}’" instance, seemed to respon 

/ 

/ 



Androgens 


525 


more slowly, as if, m other words, higher dosage would have yielded 
prompter and more vigorous effects In two instances, out of our series 
of thirteen cases, unpleasant side effects, quite similar to those often seen 
with diethyl stilbestrol, were encountered, necessitating discontinuance 
of methyl testosterone therapy Good clinical response was at once at- 
tained on substituting pellet therapy in one instance, injection therapy 
m the other 

To come back to the matter of “optimal” dosage and adequate re- 
placement therapy If an amount of androgen is admimstered so as to 
bnng about our “pnmary pattern of response,” is this adequate or op- 
timal^ We must confess we do not know, but with the single exception 
of beard growth— which has never attained normal proportions in any of 
our forr\^-odd cases so far followed carefully— the patients are completely 
satisfied and have expressed the opinion that the replacement was sub- 
jecm’^ely “adequate ” 

One might use the urinary androgen excretion as a cntenon of ade- 
quacy or inadequacy of treatment With the doses we have used, our 
patients have m no instance reached the average normal range of 20 to 
60 units per day as measured by Fleischmann’s rat colchicine technique 
However, most of those tested have reached what we consider the lower 
limits of the wide normal variation 

AVe have recently assayed the unne of our treated patients for 17- 
ketosteroids* (using Fraser’s modification of Callow’s method) Our 
patients have shown well below average normal figures, so that on this 
basis, too, we should perhaps judge our treatment as suboptimal 

Other workers have given far larger doses than ours and brought 
about high normal urinary androgen outputs tested biologically,-^ but 
so far as we can see from their reports, their cases have responded clini- 
cally in a manner quite close to our pnmary pattern Furthermore, 
urinary androgen titers are often very poor criteria for the clinical effec- 
tiveness of a dose Dorfman and Hamilton’s obsen’^ations should be re- 
called in this regard By feeding 60 mgm testosterone propionate to a 
hypogonad patient daily, they recovered in the urine androgen titers far 
higher than normal men e\ er show— yet with little or no clinical effect 
on their patient 

So for the present, at least, m c plan to continue our present relaui ely 
low doses because of the great expense of the hormones and because, 

TIic^c were mndc 1 )> tlie kctO'tcrouI laboratorj 01 tbe Brad> Lrological In<titute 
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from the subjective standpoint, at least, we have felt our treatment to 
have been adequate 

The Fate of Androgens in the Body 

\Ve make brief mention of what is known of the fate m the bod\ ot 
administered androgens As previously pomted out, one of the difficulties 
of androgen therapy has been the rapid destruction or inactivation of the 
material in vivo The bulk of mdirect evidence to date points to the liter 
as the site of this inactivation 

'Whether subcutaneousl)'- or cutaneously administered androwens 
enter the general circulation via the vems or the l}miphatics is as ut 
unknonm, so far as I am aware It has been defimtely shovm, hovcter, 
that pellets implanted m the spleen-** are far less effecuve than those 
placed in areas in which the venous return does not go by way of the 
portal sj^^stem to the liver This bit of evidence vmuld favor the hj-po- 
thesis that absorpaon is via the veins 

Testosterone itself has never been isolated from the urine Koch* 
and others have found that the androgenic acdvitj'- of normal male 
unne resides largely m the form of androsterone and dehydroiso-andtos- 
terone, usually m roughly equal amounts by weight, almost all in the 
conjugated state, presumably salts of glycuromc acid 

The same authors found that tvhen testosterone propionate vasad- 
mmistered to hypogonad patients, the unnar}^ bioassays of these pauents 
were mcreased in such a degree that if they Avere m the form of equal 
parts of androsterone and dehydroiso-androsterone as in the normal, then 
approximately one-half the injected testosterone could be accounted 
for in the urine This ratio did not hold, however, for their one pauent 
whose hypogonadism was primarily pituitar)’’ in origm, in v hose unne 
far less than 50 per cent of injected testosterone could be accounted 
for 

Using 17-ketosteroid assays (which usually, but by no means in- 
variably, run roughly parallel to the biological assays) of the unne of 
our patients on pellet therapy, we have also been able to account for 
approximately one-half the absorbed testosterone when calculated as 
milligrams of 1 7-ketosteroid excreted On the other hand, only ncgli 
gible increases of 1 7-ketosteroids have appeared in the unne vhen 
and 50 mgm of methyl testosterone have been given daily by mouth 
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Other Uses of the Drug 

The primary importance of any glandular hormone is obviously to 
replace a deficiency within the organism But often we find glandular 
products useful in cases where no deficiency evists for their side effects 
or therapeutic purposes other than replacement, for example, the many 
uses to which adrenalin, insulin and thyroid extracts are put every day 

In Cushing’s syndrome, AJbnght-^ has found a great increase m pro- 
tem catabolism, and because of the known nitrogen retaining and tis- 
sue building properties of testosterone, has admmistered the drug to 
patients suffermg with this disease The results thus far have been sur- 
prisingly good from the patients’ standpoint, with great mcreases in 
strength, lessenmg of fatigue and the resumption of normal utilization 
of nitrogenous foods As might be expected, in some instances m fe- 
males the chtons has become enlarged, the beard mcreased, the voice 
deepened— but on the whole beneficial effects have seemed to far out- 
M^eigh the detrimental 

Because of these nitrogen retaimng, tissue building or “growth hor- 
mone-like” effects, we were tempted to give testosterone to male atehotic 
(or symmetrical) dwarfs to observ^e its effects Thus far it has been 
practical to do this m only one patient One would hesitate to develop 
sexual maturation in a person to whom adult sexual appetites nught 
prove more of a source of sorrow than otherwise Just such a patient, 
hoAvever, begged us to accept him as a test object for this specific ex- 
periment Methyl testosterone, for various reasons, was chosen m his 
case, and 25 mgm has been taken orally per day for eight months The 
result has been quite spectacular, m addition to rapid development of 
adult sexual attributes, this twenty-three year old dwarf has gamed 
twenty-eight pounds, from seventy-two to one hundred pounds, has 
grown in height two inches, and his span has increased three mches 

Should one use the drug in cases of delayed puberty^ Ixarly m our 
experience we were hesitant to do so, first because of the pituitary 
tamponade effect with the possibility that stenlit\>' might result, and, 
second, for fear it might make the interstitial cells of the testes perma- 
nently “lazy” by taking over their function But v ith more experience 
we now have no hesitauon in using the drug in small doses (approxi- 
mately one-half to two-thirds of that Mhich tvould bnng about pn- 
mar\' pattern of response in adult h\ pogonad patients) in boys \vho 
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develop late In every instance thus far we have found that on ccssa- 
oon of the drug puberty contmued right along under its ovu stimulus 
Webster’s experience has been similar in this regard Had adolescence 
not further progressed after stopping the, drug, it is hkely that puberty 
would not have occurred at all and, therefore, the replacement would 
have had to be given eventually anyhow^ It is not our purpose here to 
discuss the merits of using APL** or some similar stimulant instead of re- 
placement gonadal hormone, our recent inchnation has, how ever, been 
to favor the use of testosterone in these cases 

Effect on Gonads 

In many of our hypogonad patients, the testes, though quite small, 
have seemed of normal consistency on palpation, and hence we as- 
sumed that the difficulty was not primarily testicular (It should be 
mentioned here, however, that nearly aU of the first twenty of our 
hypogonad cases had been gnmn trial tvith APL wuth litde or no re- 
sponse) In one or two instances, after androgemc therapy, measure- 
ments show^ed slight increases in testicular dimensions, but on the w'hole, 
we were able to detect no significant changes, as might be expected 
In animals, removal of the hypophysis results in rapid degenerauon of 
the spermatogemc elements, but if androgens are administered soon after 
h^^ophysectomy in certain animals, spermatogemc function is re- 
tained In young animals, massive doses of androgens hate 
been found to cause atrophy of the testes and permanent stenlit^^” 
probably by the pituitar\'' depressant effect In our patients, xvith our rela- 
tiveh' much smaller dosage, no such effects have been observ^ed In fact, 
the experience of one patient is in qmte the opposite direction He w'as 
a moderately hjqiogonad man of thirty-two, with small phallus, scant 
pubescence, no beard and juvenile voice He had been married eight 
years, no pregnancies having occurred Prostatic secretion was negligible 
and in several massage specimens only a rare non-monle sperm vas 
found (unfortunately, no ejaculate xvas studied prior to treatment) 
Since testosterone therapy was begun three years ago, two pregnancies 
have occurred, one resulting in miscarnage, the other in a normal child 
Specimens of ejaculate now show normal sperm counts A^'e bciieie 
this to be an extremely important obsenmtion because one deduces that 
m these dosages it need not be feared that admmistration of testosterone 


* Anterior pituitary like substance derned from the urine of pregnant ^\•onlen 
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M"ill cause sterility Contranwise, however, I do not believe that this 
expenence should be used to advocate its indiscnminate use m stenhty 
This patient must be one in a very small percentage of stenle cases 
v'here the subnormal amount of available androgens was saU able to 
mamtain spermatogenic faculties, the addmonal androgens given then 
allovong increased spermatogenesis This patient was the only one thus 
far m our series of forty-SL\ cases in whom vx have found any sperma- 
tozoa at any time 

In one of our earher expenences with testosterone, the drug was 
given to a three year old boy, for other reasons, in doses of 30 mgm 
twice per tveek ® V ery marked advancement m bone age over a few 
months prompted us to study this phenomenon m our adult hypogonad 
patients In nearly all patients, therefore, we have taken penodic \-rays, 
but to our surprise, found surprisingly shiv advancement of their epi- 
physeal union, though m every instance followed over one year there 
has been some change 

Before closmg I want to touch on one or two other uses for testos- 
terone that have been suggested With its use in prostaoc hypertrophy 
we have personally had no expenence whatever From the reports that 
have come to our attenaon so far, the evidence seems so conflictmg 
that we are dubious whether the admmistration of androgens alone will 
remove the necessity for operaaons in patients with prostauc h'v’per- 
trophy 

Reports thus far on the use of testosterone in elderly men with 
so-called menopausal symptoms and depressions are also vety confusing 
Tangible evidence of cause and effect is uniformly lackmg in the re- 
ports thus far, and this tends to leave one somewhat skepncal However, 
certain experiences of our ovm have prompted us to feel that the mat- 
ter desen^es further study A man of considerable prommence m pubhc 
life, aged over seventy, received 25 mgm testosterone propionate n\nce 
a V'eek with great mvigoraung effect and some gam m weight, and 
he was altogether enthusiastic fVithout the panent’s knowledge, we 
substituted plain sesame oil ampoules (we labeled them plainly as con- 
taining the usual amount of testosterone) and the patient promptly re- 
turned to his pretreatment le\ el On resumpnon of the drug, the same 
subjective improvement occurred In this, as iiell as in several other 
instances of this t>'pe, subjecnve benefit has been obtained vithout any 
manifestation of snmulation in the sexual sphere i\ hate\ er In other in- 
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stances m elderly males, however, Ave have noted marked sexual stimu- 
lation promptly, though the character of the drug was totally unknown 
to the patient This whole subject, i e , the use of androgens in old men 
to our mind needs much more study 

For the impotent male, other than those whose condition is specifi- 
cally lack of androgens, this type of therapy is utterly useless, as might 
be expected Likewise, m our hands, no benefit has been derived when 
testosterone propionate is given to homosexuals in doses larger than 
those required to bring about our primarj^ pattern of response in hypo- 
gonad patients ^ 

Gynecologists have recently been using testosterone and derivatucs 
in certain types of ovarian dysfunction, with good results reported^* 
We have no personal experience xxnth androgens m this type of case, 
and hazard the guess that the use of testosterone will be superseded by 
other substances xvhen our knoxviedge of female steroid physiolog^^ is 
further clarified 

Such disjointed facts, ideas and suggestions as I have presented here 
are in no way presumed to have covered the field suggested in the title 
Nor are these remarks intended to have laid doxvn any set rules on such 
matters as xvhom to treat, how often, xvith what dosage or by what 
method The whole subject is far too young for anyone, in niy opinion, 
to do this at this time These remarks have simply been the expression 
of some of my own opinions on a subject still far from xvell understood, 
gained from the experimental facts at hand and the climcal obsen'auons 
so far available The theoretical material offered to you here may all 
have to be completely revised on the basis of yet unknoxvn facts 
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-^iGHT million each year is a reasoned estimate of the num- 
ber of cases that actually occur in the United States of 
the eight diseases— measles and rubella, chickenpox and 
smallpox, diphthena and scarlet fever, mumps and 
DiiHHSHHiSSSHsa whooping cough Only a million and a half of these are 
reported, but the average twenty-year-old Amencan has had sli^hth 
more than three of these infections, or one each year for erer)^ six chil- 
dren, and there are 48 million children under the age of twenty-one in 
the United States Hence these common contagious diseases are of great 
importance from the viewpoint of frequency of occurrence and loss of 
time, as well as because of crippling and death In the last four ) ears 
the reported death toll from these eight diseases has averaged a total of 
1 1,600 a year It is impossible to estimate how many people have been 
crippled in vision, hearing, or other funcuons by an attack of one or 
another of these infections or by complications thereof Hence, the pre- 
vention, the diagrtosis, and the treatment of these diseases vail conipase 
the scope of this paper In the time allowed one can stress only the lc« 
familiar and the more controversial aspects 

P? evemiov Of these eight infectious diseases, three are caused In 
bacteria, and the other five presumably by viruses Of the bactenil 
diseases— diphtheria, scarlet fever, and whooping cough— acme immu- 
nization is obtainable by the use of vaccines in all three disease^ lor 
diphthena it is universally advocated and a modified toxin is used For 
scarlet fever it is widely advocated in theoty, but for certain p'pes of 
people only, and not as a routine public healtli procedure and an un- 
modified toxin can be used For whooping cough it is not yet adiocatcd 
by public health authorities, but many practicing doctors advise it espc 
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cially for infants, and bactenal protein extracts are used There is now 
much evidence to show that the Sauer pertussis vaccine is worth whde, 
perhaps the most convincing of recent results being that of Gan'^an, who 
compared the incidence of whoopmg cough the last four years in Cleve- 
land, uhere only about lo per cent of the children have received the 
Sauer vaccme, with the mcidence of the disease in the neighbonng 
Shaker Heights, where possibly 75 per cent have been inoculated with 
this matenal Use of the vaccine was started in 1934 In the four years 
beginning 1936, the yearly average of whooping cough in Shaker 
Heights showed a decrease of roughly 83 per cent (83 4) from the 
precedmg seven year penod, while the correspondmg decrease m Cleve- 
land was but II (10 7) per cent In other words, where the majority 
of the children had received the vaccine, whoopmg cough showed a 
more than proportional decrease Even when vaccine fads to protect, 
Kendnck and others have shown that pertussis attacks occurrmg in 
vaccinated chddren are defimtely less severe than those m control groups 
The vaccine can now be obtained in strengths of 15 and 20 bdlion bac- 
teria per cubic centimeter, and the total dosage should reach 100 billion 
After this has been given, preferably at five^ months of age, some advo- 
cate a small “refresher” injection of i cc each year through early 
childhood 

At the present time it is quite universally taken for granted that all 
children should be immumzed agamst diphthena, but attenuon should 
be called also to the need for protecaon of adults In the last decade and 
a half since Zmgher pubhshed statisacs about diphthena immumty as 
shown by the Schick test, mcluding the finding that 80 per cent of 
young adults were immune, there has been a distinct decrease of this 
accidental active immumty presumably due to the lessened hkehhood 
of inoculation by exposure, and this year Thelander reported only 40 
per cent of young adults as being immune Correspondmgly, there has 
been an increase m the proportion of cases of diphthena that occur in 
persons twenty years old or over, so that in the last five years m New 
York City, one-fifth of the cases have been in adults, mth a mortality 
of 4 2 per cent Certain types of men, particularly the homeless derelict, 
are apt not to receive adequate treatment m the first few days of their 
diphtheria, and the mortality for such cases is very high, 50 per cent m 
one small senes of slx 

Two properly given injections of alum-precipitated toxoid at m- 
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rentals of a month apparently have as high an immunizing povcr is 
three injections of plam toxoid, but inasmuch as the alum-precipitatcd 
toxoid exists in suspension and requires a larger caliber needle and spe- 
cial care for proper injection, the plam toxoid is probably the more 
satisfactory preparation for the average practitioner’s use The dosme 
under slx years of age is o 5 cc for the first injection and then i 0 cc 
for the other two at intenmls of three or four v eeks, Mobile after that 
age the first dose should be only o 25 cc For children who receive this 
immumzation in the first year or two of life, a further small injection 
of o I or o 2 cc of toxoid is advocated at the time of entenng school at 
SIX years of age by the New York City Department of Health 

Schick tests done m the presence of some other acute disease than 
diphtheria, such as in patients suffenng from pneumonia, measles, or 
poliomyelitis, may give a bullous reacaon which Fischer and his co- 
vmrkers have recently shown does not necessarily mean suscepnbilip' 
to diphtheria In some cases a repetiaon of the Schick test after the pa- 
tient has recovered from his acute infection has given negative results 
Apparently bullous Schick tests are not found in normal healthy chil- 
dren Incidentally, the Schick relapse rate is “three times higher in chil- 
dren who have had diphtheria than in children who have been actneh 
immunized ” 

For scarlet fever a properly performed and accurately judged Dick 
test IS evidence of inimumtv'’ when negative Klein’s work on the immu- 
nization of affiliated nurses at the Willard Parker Hospital has been most 
illuminating on this point Prior to coming to the hospital for their three 
months’ course of training in the care of contagious diseases, the nurses 
are supposed to have negative Dick tests, but up to Januar)'', 1937, 19 
per cent of over a thousand of these nurses contracted scarlet fever 
during their stay The hospital thereafter undertook to Dick test each 
nurse on arrival, and since then no case of scarlet fever has occurred 
among 1348 nurses known to be Dick negative During this period 
eleven cases have occurred among nurses and interns who were not 
Dick negative 

In general, because of the prevailing mildness of scarlet fe\er, be 
cause of the large amount of toxin necessar}’’ to get a durable immumti , 
and because of the frequency of unpleasant reactions to the injections, 
immunization wnth scarlet fever toxin is not usually recommended or 
all children, but ra ler for children in such institutions as orphan asi 
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lums where scarlet fever occurs frequently, also for members of a fam- 
ily where there is scarlet fever, and for doctors and nurses m posiaons 
of special exposure 

Passive immunization by means of the administration of serum is 
well-established for two of these three bactenal diseases, diphtheria and 
scarlet fever, and as for the third, whoopmg cough, Bradford, McGum- 
ness and then co-Avorkers have recently stated that convalescent blood 
serum in doses of lo to 20 cc , Avhen mjected into exposed infants, con- 
fers a certam degree of protection for a limited period of possibly three 
A\ eeks, as does also hypenmmune serum This protection is particularly 
important since infants up to five months of age do not respond Aiell 
to actiA'e immunization procedures, nor do young infants mhent an 
immumty to AA'hoopmg cough In fact, at the present time this disease 
kills more babies than diphthena, scarlet fei er, and measles combmed, 
and the newly estabhshed protective A'^alue of immune serum is of great 
importance 

The other Eve of these contagious diseases, to int, measles, rubella, 
chickenpox, smallpox, and mumps, are all presumably due to infection 
\nth specific viruses, and as such hai^e several factors m common 

Factor I A’^mis diseases in man are for the most part more easily 
commumcable than the bactenal diseases, of the latter xvhoopmg cough 
being a notable excepuon 

Factor II A^iruses cause diseases which as a rule are foUoAA^ed by a 
lasting immumty, the immunity probably being both cellular and hu- 
moral Herpes of the lips and mfluenza are probably notable exceptions 
to this The late Hans Zmsser has noted that m some of the A’^irus diseases, 
especially measles and pohomyehtis, the minal immumty may perhaps 
be constandy reinforced by successwe exposures 

Factor III as to chemotherapy, accordmg to Carey and others, there 
IS sufficient ewdence to conclude that no sulfonarmde compound has 
yet been found Avhich has any effect on infecnons caused by a filter- 
able Aurus 

Factor IV passive immunization AAUth serum nught be expected to 
haA e some value in those A^irus diseases in aa hich the attus is generally 
distributed by the circulation This has been proA^ed to be the case m 
measles and apparendy also in mumps, but not yet m chickenpox and 
smallpox, although both are quite certamly also infections m which the 
Aurus circulates in the blood On the other hand, to quote Zinsser agam. 
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one cannot expect much prophylactic value in infections such as rabies, 
encephalitic processes, and poliomyehos in which the virus travels cen 
tripetally along nerve trunks Virus mfecuons being intracellular proc- 
esses, serum mjecuon after the virus has penetrated into susceptible cells, 
has not proven of preventive or therapeutic value 

Factor V active immumzaaon against these and other virus diseases 
of man has not as yet been obtained by vaccination with dead or inac- 
tive material Zinsser called this a field sdll in its infancy It is of course 
well known that the virus used for vaccmation against smallpox for the 
past century and a half is an active one modified by passage through 
calves or, more recently, through chick embryo tissue 

Followmg such vaccinauon, no matter how earned out, the vims 
of vaccinia is distributed generally throughout the body, going from 
the site of vaccmation to the nearer lymph nodes, whence it enters the 
circulation Ordinarily it does not produce any lesions m the ussues nor 
any symptoms except fever and usually some mflammation of the re- 
gional lymph nodes In exceptional cases the virus can cause an encepha- 
litis vuth tissue change and correspondmg symptoms The secretions of 
the nasopharynx have been shown to contain virus on the fourth and 
fifth days after vaccination, therefore, a recently vaccinated person by- 
mere exposure can conceivably cross-infect with vaccima a susceptible 
person, and by skin to skin contact can certainly infect such unusually 
suscepuble individuals as children with chronic skin diseases Even in 
normal individuals, a routine vaccination may result in a generalized vac- 
cinia but where there is a preexisting skin trouble, as in eczematous 
babies, imccination, intentionally or accidentally accomplished, may 
cause an unusually dangerous condition known as eczema vaccinata, fre- 
quently terminating fatally It is well, therefore, not only to postpone 
vaccinating children xvith chronic skin diseases until the eruption has 
been thoroughly cured, but it is further highly desirable to isolate ecze- 
matous children from recently xmccinated persons 

Before leaving the subject of immunization, mention will be made 
of two research activities that promise further advances in the pre- 
vention of disease First, Rake and Shaffer, Stokes and O’Neil have re- 
cently produced a measles vaccine that is prepared by growing the nrus 
on the chorioallantoic membrane of a developing chick embryo, appar 
ently thereby modifying its virulence for mankmd Expenmental inoc 
ulation of children with this vaccine produced little or no illness but at 
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the same time stimulated the producQon of at least partial protection 
against the unmodified virus This work is of great promise 

Second, last June at the convenaon of the Amencan Medical Asso- 
ciauon, Gladys Dick described a preparation of scarlatmal toxin that 
could be given m pill form by mouth for immunization At the present 
time the matenal is available for research purposes only 

Diagnosis The etiological and chmcal manifestations of these infec- 
tions are all so well-known that at this time it would seem well to call 
attennon only to a few pomts of special concern Cases of measles 
can be expected m great number in New York City at least this coming 
wmter and spnng In large ernes it is a disease usually marked by bienmal 
epidenucs, with occasional breakstep years in which an epidemic occurs 
on a second successive year New York City has just experienced the 
other type of breakstep year, the last two spnngs havmg been unusually 
free from the disease A new generanon of httle children is with us, 
and New York must expect perhaps 40,000 cases before July 

Unlike scarlet fever, measles is not spread by its comphcations, and 
It need not be isolated after five days from the appearance of the rash 
The blood of a person meubatmg measles, if used for transfusion, can 
transmit the disease to the recipient at least dunng the latter half of the 
incubation period, perhaps even earher It is to be hoped that none of 
the hundreds of people who are donanng blood plasma to be sent to 
England is meubatmg that disease The usual stenhty tests do not guard 
against that, at present, remote possibihty However, in pooled plasma 
there are probably enough annbodies to neutralize any possible virus 
present m a smgle blood 

In little children measles is frequently confused \nth rubella and 
with roseola mfantum The probabihty m uncertain cases is m favor of 
a diagnosis of roseola It should be remembered that rubella (often pop- 
ularly called German measles) is rare except m the presence of an epi- 
demic, and isolated cases, paracularly m httle children, are quite un- 
common On the other hand, roseola mfantum almost always occurs 
m two- and three-year olds Its mamfestaaons are characterized by 
about three days of unexplainable fever after vhich there is usually a 
fairly rapid return of the temperature to normal, followed by the devel- 
opment of a morbilliform or measles-hke erupnon, which appears first 
on the body and sometimes spreads to the extremmes and the sides of 
the face There are no Kophk spots and no appreciable conjunctivitis. 
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coryza, or cough The rash lasts only a day or two, and is not followed 
by pigmentation The blood shows a decrease in the number of granu- 
locytes Except for its preliminary fever, the disease is ver)- much like 
modified measles However, it is not a result of exposure to measles and 
usually occurs in sporadic cases without known causative or subsequent 
cases 

About chickenpox, several instances have been noted recently m 
which a case of herpes zoster has been followed 14 to 16 days later bi 
one or more cases of t)jp)ical chickenpox It is very unusual, howeier to 
see the reverse, that is, herpes zoster follow a case of chickenpox A 
connection betv een these diseases has long been suspected, but the eno- 
logical relationship is still unproved 

For a rapid diagnosis of diphtheria there has been qmte a litde in the 
literature about the use of a 2 per cent aqueous solution of potassium 
tellurite The liquid is used for swabbmg suspicious exudates, and in 15 
to 30 minutes a black discoloration of the false membrane and the ap- 
pearance of the odor of garlic are said to mdicate a diphtheritic process 
However, false positives appear on any tongue and occasionally in non- 
diphthentic lesions, so that any positive test requires bactenologica! or 
clinical confirmation A negative test suggests but does not prove the 
absence of diphtheria bacilli In general the tellunte test is hardly w orth 
doing 

A further point in the differenual diagnosis of diphtheria may be 
mentioned Diphtheria does not cause erosion or ulceration, but rather 
a piling up of necrotic confluent matenal on an inflamed surface TTien 
erosion can be detected, one should suspect syphilis, if the lesion is com- 
paratively painless, or, if painful, an angina due to the Vincent microor- 
ganisms, and if the ulceraave pharyngitis is accompanied by much pros- 
tration, agranulocytosis should be suspected 

For the diagnosis of diphtheritic myocardial involvement and its 
after care, the electrocardiogram is of great value Besides at times re- 
veahng delay in conducuon time, an entity usually accompanied by 
such other clinical manifestations of toxicity that an electneal record- 
ing is not necessar)'’ for diagnosing heart trouble, the electrocardiogram 
may reveal only an inversion of the T xvave Burkhardt has shown that 
this IS enough indication for keeping a diphtheria patient in bed unni 
the abnormality in the tracing has cleared up, sometimes as long as nio 
months A diphtheritic myocarditis that does not terminate fatalh 
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not result m a crippled heart, however, but goes on to eventual complete 
recovery 

Mumps IS a far more important disease from the pubhc health and 
militar\’’ standpoints than is generally understood Throughout the 
United States Army in the A^^orld War one out of every twenty white 
men and one out of every sl\ colored men had an attack of the disease, 
and m four camps, all in the far South, over 20 per cent of the soldiers 
at one time or another during their stay at the camp had mumps Haven 
Emerson has stated that in terms of sick wastage and measured by the 
number of days lost from military sennce on account of sickness, mumps 
\vas the most important disease in the American Expeditionary Force, 
and Parran has added that next to the venereal diseases, mumps is the 
most disabling of the acute infections among the recruits It is my belief 
that neither authonty considered the respiratory infections for which 
five times as many soldiers were hospitalized as for mumps Even so, 
the army lost 3,884,147 hospital days because of this disease, a number 
exceeded only shghtly by that of the days lost due to gonorrhea Ap- 
parently the portal of entt}'' for the specific filterable virus of mumps 
IS by the nose and throat, followmg which there is a general infection, 
probably of the blood stream rather than a strictly localized disease 
According to Gordon, followmg the general infecnon the virus main- 
tains a marked predilection for glandular structure, of M'hich the parotid 
glands are most often the first affected However, the other manifesta- 
tions of mumps, such as orchitis, pancreatitis, and encephalitis, may oc- 
cur as independent processes preceding involvement of the salivar^^ 
glands, accompanying it, followmg it, or occurnng Muthout such in- 
volvement, and these manifestations should be considered part of the 
disease rather than complications 

Those lesions which are accompamed by pressure, such as orchitis 
hemmed m by the tunica albuginea, and encephalitis hemmed m bv the 
cramum, are associated with the most fever, and also are most defimtely 
helped by the relief of pressure Wesselhoeft strongly advocates early 
incision of the tunica albumnea m marked cases of orchitis to rehe\ e 
the intense pain, to shorten the duration of the sAvellmg, and to dimmish 
the extent of atrophy Incidentally, steriht}’’ from mumps is exceedingly 
rare because only a small proporaon of cases of orchids are bilateral, 16 
per cent according to one estimate, and even then it is rare for both 
glands to lose all function 
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Encephalitis is probably far more common in mumps than has been 
suspected before the last year or nvo It may be latent, consisnnc^ onl\ 
of an infiltration of lymphocytes into the spinal fluid, as disclosed b\ a 
lumbar puncture, without any clmical manifestations u^hatsoever to 
suggest the encephahas On the other hand, there may be mild evidences 
of headache and snff neck or more defimte manifestations of meningeal 
involvement, with or uathout those mdicatmg an encephahtis Serious 
cases are quite excepnonal The usual duration of sjmiptoms and sicms 
of a mumps encephahtis is not more than three or four days and seque- 
lae are qmte rare Incidentally, the encephahndes followmg which such 
sequelae as character change are most common, are the epidemic q^pe, 
those compheatmg measles and whooping cough, and that due to lead 
poisonmg 

Treatment In presenong a discussion of advances that have been 
made m recent years in the treatment of various of these contagious 
diseases, one must first mennon the difficulnes mvolved in evaluanng 
any new therapeuac remedy or procedure Most of these diseases are 
so variable m their clmical manifestations and courses, not only from 
year to year but from case to case, that unless a remedy is tried on a 
large senes of pauents durmg a number of different years, the results 
being compared with a similar senes of coincident control cases, one 
can only conjecture whether the remedy is beneficial or not 

Many factors can contnbute to the cure of the patient besides a 
particular drug or serum The violence of an epidermc, the kind of 
weather at the nme of the epidemic, the coincidence of other infecnons 
particularly upper respirator}^’ mfecnons, the hospital facilities aiailable 
and particularly the possibilities of adequate individual isolation, and 
the skillfulness of medical and nursing attention generall}’’, all proude 
factors of vanability For instance, m the last ten years at the Willard 
Parker Hospital the actual methods of treating whooping cough ha\c 
varied little if at all from year to year Yet m this decade the annua! 
mortality of uEooping cough patients at the hospital has ranged from 
8 8 per cent in 1931 to 2 i per cent in 1939, a vanaaon of over four 
to one 

As to the management of contagious diseases, m recent years it has 
become almost universal in hospitals speaahzing m these maladies to 
appl}’’ individual isolation to each case of each disease It has been 
shown that by protectin^patients from the illnesses and compheauon 
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which others may be suffenng m the same hospital or the same ward, 
cross mfecnons with second diseases may be cut down, complications 
due to secondary infections may be diminished, and the average length 
of stay in the hospital may be shortened On the other hand, when there 
IS overcroM^dmg and a shortage of nurses, as was the case at the WiUard 
Parker Hospital last spring, when with a capacity of 420 patients there 
was an average of over 500 for about two months, then isolation tech- 
mque must be given up and there is certain to be, and in this instance 
there was, an increase in cross infections and m complications 

Isolaaon techmque is founded on the theory that infection is not air- 
borne, other than by cough droplets, and then only for perhaps five feet 
But It has been shown by several workers in England that streptococci 
can be isolated from the dust of a room 24 hours after a patient has 
been removed from that room, and it is quite generally believed that 
both chickenpox and smallpox may be definitely air-bome, perhaps also 
measles and whooping cough 

Nevertheless, aseptic techmque, founded on the pnnciple that con- 
tagion IS spread by direct or indirect contact only, remains the chief 
means by v'hich hospital cross-infections can be restncted Much work 
has been done by several groups of investigators, such as iMcKhann, 
Steeger, and Long at the Children’s Hospital in Boston, on the use of 
the ultraviolet ray in the control of hospital mfecnons, with very en- 
couraging results The mjecnon of parental blood serum into every child 
on admission mto a general pediatric ward has been advocated by Bar- 
enberg and his co-workers while Fischer and Raue have similarly used 
placental extracts It is knovni that pooled placental extracts will neu- 
tralize diphtheria toxin and poliomyelius virus, inll blanche scarlet fever 
rashes and protect against measles, and adult sera, particularly if pooled, 
will probably do as much However, chickenpox connnues to be the 
bane of crowded hospitals Although almost never a menace to life in 
Itself, It can prove a dangerously comphcaung factor when there is 
sepsis or marasmus, and there is no prevennve for this extremely con- 
tagious disease 

Chickenpox is now usually treated with special emphasis on cleanli- 
ness Patients are given careful daily baths without rubbing, and are 
blotted with towels rather than wiped, so as not to break the blebs of 
the young lesions Any irritation of the skin is carefully avoided, and 
from any panent vnth chickenpox, plaster casts and adhesne plaster 
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should be removed promptly so as to avoid pressure on the skin and n 
sible gangrenous areas or confluent eruptions “ 

Of the other exanthemata, scarlet fever is particularly variable so 
that any therapeutic agent is difficult to evaluate A^ffiereas m recent 
years virulent forms of the disease are said to have occurred m the 
Balkans, with a mortality of lo to 25 per cent, over seven hundred cases 
of this malady were discharged in 1940 from the Willard Parker Hos- 
pital before a patient died there of scarlet fever, and for the past setcral 
years m New York City the mortahty for this disease has been but a 
small fraction of one per cent Two valuable therapeutic sera arc at 
our disposal for the treatment of toxic cases Human convalescent scrum 
given intravenously in doses of 40 to 100 cc is remarkably effectne m 
neutralizmg the toxic manifestauons of the disease within 24 to 48 
hours’ time, and pracacally mvariably without unpleasant reactions Of 
horse sera, nvo manufacturers have recently made preparanons of such 
refinement that the mcidence of serum reactions following them ad- 
ministraaon has been cut well below 10 per cent Therapeunc results 
are comparable to those obtained ivith human serum, and the cost is 
\ er}'- much louder While chemotherapy has as yet proved of little if 
any value in the treatment of scarlet fever itself, the administration of 
sulfanilamide during the acute stages has m some senes seemed to lessen 
materially the incidence of complicaoons, but this result has not been 
obtained universally 

The work of Allison and Brown in England has shovm that when 
cases of scarlet fever are exposed to each other, the patients are apt to 
infect each other with additional strains of the scarlatinal streptococcus, 
and most of the complications that occur in the third week or later are 
due to these cross infections This may explain why sulfanilamide, 
which has no apparent effect agamst the streptococcus of scarlet fc\er, 
may in some instances fail to prevent complications, while in other 
situations, perhaps where the secondary invaders are ocher microorgan- 
isms, It may prove quite protective or therapeutically beneficial 

In the treatment of measles there have been interesting developments 
Kohn and his associates have given large doses of convalescent serum, 
40 to 50 cc , intravenously, to paaents developing measles but snll in the 
preemptive stage, and have apparently matenally lessened the severit) 
of the period of eruption This may prove of considerable importance 
for patients already suffering from some such condition as pneumonia, 
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\\ hen the comphcation of an oncoming measles is discovered This use 
of serum is the only instance in the virus diseases of man wherem a 
therapeutic serum, administered after the onset of evidences of the virus 
infecnon, is of any apparent value Even so, m these measles cases the 
serum must be given at least 24 hours before the appearance of the rash 
to accomplish even partial modification of the oncommg disease 

As sometimes is the case in scarlet fever, measles patients frequently 
may be protected from the comphcations due to secondary infections 
Mith streptococci by the admimstraoon of sulfanilamide, a procedure 
vhich may prove useful m hospital services, but which probably will 
not become generally used in private practice because of the very low 
incidence of comphcations of measles m pnvate homes, particularly of 
the better class The pneumomas which comphcate measles have pro\ ed 
in a large percentage of cases to be responsive to chemotherapy Most 
of these pneumomas are due either to streptococci or pneumococci or to 
mixed infecnons In some, the causative factor is thought to be some 
kind of filterable virus because, among other reasons, pneumonias are 
occasionally found complicating measles m which no pneumococci can 
be found nor a predominatmg number of streptococci, and for which 
the sulfonamides do not appear to be beneficial 

Whoopmg cough pneumonias are given such specific treatment as 
is indicated from the results of the cultures Pneumococci are frequently 
found, and specific serotherap\ together with sulfapyridine is helpful 
for these cases However, many of the pneumonias m whooping cough 
are due to the pertussis bacilli themselves, perhaps others to filterable 
viruses, and in general chemotherapy has not proved as efficacious m the 
pneumomas of whooping cough as m those of measles 

Habel and Lucchesi of Philadelphia have shown that the commlsions 
of M hooping cough which have so frequently proved fatal m infancy, 
are usually due to an anoxemia of the brain, secondari?" to the cyanosis 
caused by the parox\'-sms and by bronchopneumonia Treatment anth 
oxygen and transfusions has in their hands matenally lowered the mor- 
talitx' following the convulsions of whooping cough 

A'Anous vaccines have been recommended for the treatment of earlv 
wliooping cough cases The detoxified pertussis antigen in five to six 
doses given one a day or on alternate days, has seemed to mitigate the 
ensuing disease in some series, but not m others As to the Krueger un- 
dcnatured bactenal antigen, Stallings of California has summarized a 
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number of reports to indicate that daily injections, repeated over lo to 
14 days, have apparently brought considerable rehef from troublesome 
paroxysms for many hours following each dose, but actual curame ef- 
fects from the use of this vaccme are doubted by many, and the pro 
cedure is both expensive and disturbmg to the patient 

As to diphtheria, the mainstay of treatment continues to be the carl\ 
administration of adequate doses of diphtheria antitoxin An injection 
of not less than 10,000 units intramuscularly is given for the mildest 
cases, and it is believed at Willard Parker that doses larger than 25,000 
units intravenously and 25,000 units intramuscularly are never necessan 
Other hospitals, particularly abroad, report that they occasionally give 
over 100,000 units to some patients 

Following the work of Schwentker and Noel at Johns Hopkins, 
toxic cases of diphtheria are usually given intravenously considerable 
quantities of 5 or 10 per cent solutions of glucose The liver’s ability' 
to store glycogen is materially damaged by diphtheria toxin, and glu- 
cose by vem has seemed of marked benefit m clearing up the toxic man- 
ifestations Cases of laryngeal diphtheria are usually treated so success- 
fully by aspiration that intubation for diphtheria is now a comparative 
rarity Diphtheria itself is becoming an uncommon disease, and for many 
months this past winter there were admitted to the diphtheria semce 
more patients suffenng from streptococcus or staphylococcus laryngo- 
tracheobronchitis than from diphtheria 

The treatment of these non-diphtheriac lar}mgeal cases has changed 
somewhat in the past several months It was formerly believed that in 
the presence of a severe streptococcus infection, operative interference 
with aspiration, mtubation, or tracheotomy was contraindicated because 
there ivas little or no exudate to remove by suction, but on the other 
hand there Avas extensive inflammation, edema, and sv^elhng of the mu- 
cous membranes AA^hich Avere aggravated by any mechanical interference 
In the past year or tAAm a number of these scA'^ere cases have been treated 
in coniparatiA^ely early stages AAuth tracheotomy as the only surgical pro- 
cedure, and something OA'^er 70 per cent of the cases severe enough to 
require an operation have been saved 

Serum reactions are less common than they formerly Avere, due to 
the more refined methods of preparing serum As yet there has been 
comparatiA'^ely little experience AAUth the prevention and treatment 0 
these reactions by the use of histaniinase At The Ncav 1 ork Academj 
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of Medicine on April i6, last, Grace Roth from the Mayo Chmc re- 
ported confirmation of the \vork of Foshey and Hagebusch, which 
showed that five-umt enteric-coated tablets of histammase, when given 
by mouth, tend both to prevent and to mitigate serum reactions Fur- 
ther confirmation is not yet available 

Some doctors beheve that if a person is markedly sensitive to horse 
serum, as shown by positive intradermal and eye tests, he cannot safely 
be given therapeutic doses of serum The case is probably very rare 
indeed to u hich serum cannot be administered if proper precautions are 
taken An unemployed negro longshoreman was recently admitted to 
the ^^’lllard Parker Hospital with an extensive pharyngeal diphthena of 
three days’ duration His intradermal and eye tests for serum sensitiza- 
tion were both posiuve A tourmquet was placed loosely high around 
one thigh and n i cc of serum was injected subcutaneously into the 
mid-thigh, accompamed by 3 mimms of adrenahn Each half hour a 
larger dose was given until at the end of mne doses a total of 35,000 units 
had been administered, part subcutaneously and part intramuscularly, 
each injection being accompanied by the admimstration of 3 mimms of 
adrenalin, and both legs being eventually used There was no imme- 
diate reaction to the serum, and the followmg day the diphthenac proc- 
ess had largely disappeared 

Incidentally, for a patient’s comfort, the serum should not be given 
m the outer or lateral aspect of the thigh, the fascia lata preventmg swell- 
ing as a result of the injection, and causmg the paaent undue discomfort 
Alost patients prefer to receive a large amount of serum in the gluteal 
muscles 

Before closing I will add a paragraph or two about poliomyehns 
Of ncM' information about the disease there is little that is not negative 
AVhile the virus in scattered instances can be found in the secretions of 
the nose and throat, it is found more commonly m the stools, and in the 
presence of an epidemic of the disease, it can be identified even in the 
stools of apparently healthy persons It has been detected more readily 
m the stools of cases of the usually unrecognized aborave type than in 
paraljuric patients V mis can exist m large amounts in sewage in which 
It can be transmitted at least an eighth of a mile 

As Paul said a week ago in New York,*" we do not know how the 
virus enters the body, nor how to prevent its entenng Because the nasal 
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bulbs are so seldom involved, more and more students of the disease 
conung to believe that a nasopharyngeal portal of entry is unusual rather 
than the rule, and that the disease is perhaps transmitted by a number 
of channels, as by direct contact with an infected person or by such 
other means as infected food or water Paul mentioned the possibilin 
that there may be other than human hosts or resenmirs 

Thus, there is httle new to recommend for the prevention of the 
disease In epidemic times, personal hygiene should be stressed as veil 
as the avoidance of excessive faugue and of unnecessar}^ exposure to any 
illness Milk should be pasteurized and drinking water boiled In order 
to keep water out of the nose, swimming might well be omitted par- 
Dcularly uTerever there is a possibility of contamination wth sewage 
The removal of tonsils and adenoids should be postponed, m fact, any 
procedure that might traumatize the nasopharynx should be avoided 
Psychologically and practically, it is well in any given community that 
recommended regulations should be made uniform and authoritauve b) 
the health officers 

As for treatment, complete rest is almost the whole story In the 
presence of an epidemic, any child with only a minor illness such as 
a slight cold or an alimentary'- disturbance, should be considered a pre- 
sumptive abortive or preparalytic case and be given prolonged bed rest 
with a very minimum of handling In more defimte cases, parents should 
be made to understand that absolute rest is so vital that even a transfer 
to a hospital might be harmful, except of course where the use of a 
respirator is indicated Many cases might be cited where a patient con- 
tinued m normal activity with what seemed to be a minor illness, and 
then developed extensive paralysis Paul related several of these last 
week, and u^e all can remember vivid mstances 

When a diagnosis is definite and muscle weakness has appeared, then 
the patient should be put in a neutral position with no muscles stretched 
or under tension, and should be protected from all unnecessary' han- 
dhng or other disturbance At the Willard Parker Hospital no serum 
IS used If a patient seems toxic or m any way seriously mvolved, he is 
given a lo per cent glucose solution mtravenously This past summer 
we have experimented with massive doses of thiamm chloride intia 
venously and in the twelve or fourteen cases in which it was used, have 
thought we obtained astomshingly rapid recoveries of those muse es 
which on admission showed only weakness, not complete paralysis 
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There were no control cases, so nothing has been proved Howe\ er, we 
shall probably try it another season 

In summary, we have noted how serums are curative for some bac- 
terial diseases, and chemicals are for many Last spnng, at The New 
York Academy of Medicine, Perrin Long pointed out that about 75 per 
cent of bactenal infections now respond to chemotherapy, notable ex- 
ceptions being tvhooping cough, typhoid fever, tuberculosis, and com- 
mon colds It IS greatly to be hoped and rather confidently to be ex- 
pected, that for these remaimng bactenal diseases the next few years 
wall see the discovery of specific remedies The virus diseases of man 
are stdl w ithout either a specific curative serum or a therapeutic chemi- 
cal Perhaps for these infections also therapeutic agents of great effi- 
ciency may be revealed 
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THE MARRIAGE OF MEDICINE AND CIVl) 

G O V E R N M E N T 

Haven Eaierson 


• IS for me a happy accident of the passing \ cars and of 
chance circumstance that I have been pri\ ileged to at- 
tend as member of the official family of our community 
both the golden, and this, the diamond w edding anni- 
versary of a marriage of medicine and government w hich 
has produced enduring values 

Among the offsprmg of this umon have been more \ igrorous and 
self-perpetuating features of groavth and sunnval over the recent gen- 
erations than have followed any other event m the social progress of 
our times 

Hardly had the guns and bugles of our Civil War ceased their 
clamor, and militar)?- uniforms been doffed for work-a-da\ clothes be- 
fore there cropped up in the large cities of this countr\ a han est of 
new ideas and hopes, and a philosophy of social reconstruction w orthy 
of the triumph of the spmt of union across the conunent Men vho 
had expenenced the devastations of battle, hunger and pestilence brought 
home from the army also vivid memories of the beneficent protection 
carried into bivouacs, hospitals and prison camps by the agents of the 
United States Sanitary Comrmssion Our young veterans recognized dis- 
ciplme and authority as indispensable to an effective use of the slender 
resources of medical science of the day 

It must be recalled that the germ of our own particular sanitari^ 
reconstruction had begun to grow before the outbreak of the Civil 
War It was in fact on Februar)>" 3, 1859 that the Senate of the State 
of New York received the report of its select committee, appointed in 
April of the previous year to mvestigate the Health Deparmient of the 
City of New York 

Three facts were established m this report The Citv of Nev Wrl 
had a higher ratio of mortality than other large cities in this countr} 
and in Europe The mam causes of the excessive monalitv^ vere o\er 
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cro\\ded tenement houses, ^tant of practical knowledge of the proper 
mode of construcung such houses, deficiency of light, imperfect ven- 
tilation, impurities m domestic economy, unwholesome food and bev- 
erages, want of cleanliness in streets, and at wharves and piers, and 
finally a general disregard of samtary precautions, imperfect execution 
of existing ordinances and a total absence of regularly organized effi- 
cient sanitary police Tlie remedy to be rehed upon to brmg health to 
the Cir\" V as “the establishment of a thoroughly organized medical po- 
lice, at M hose head should be an active and experienced medical man ” 
The war brought this official effort, mtelhgent, constructive and 
promising as it w as, to an abrupt end and it was not until 1865 that the 
even more deplorable state of the population and their housing was 
aorain studied w ith the results we are here assembled to commemorate 

O 

It took but one year of concentrated well directed voluntary study 
of the pre\ alence of sickness and death in every block of the city by the 
physicians of Neiv York to connnce the Citizen’s Association and the 
State Legislature that the day of corruption, mcompetence and mdif- 
ference must give Avay to a pattern of health service consistent with the 
ambitions and necessities of the nation’s metropolis 

In thoroughness and in practical effect the classical Samtary Suiwey 
of New York of 1865 has not been excelled, nor has any agency of 
public betterment in the past 75 years created as great or as permanent 
an effect upon the way of life and upon the use of government for 
social benefit as did the Council on Hygiene and Public Health which 
organized the study, published the report and made its conclusions ef- 
fecn\ e b\ supporting the enabhng legislation 

The following paragraph from that report reveals the sensitiveness 
of this body of surveying physicians to the value of voluntary as w^ell 
as official efforts for the health of the city 

“Eamestlv as w e w ould strive to secure the application of adequate 
laws for the improvement and protection of the public health, we wmuld, 
wnth equal earnestness, and for the same ends, urge that mdividual and 
organized efforts be put forth, for all these agencies must eientuaUy 
cooperate m gi\ ing to the population of this city that protection to life 
and health which an enlightened people claim to be due to all classes 
of society ’ 

It w as the legal astuteness and the social statesmanship of a master of 
sanitarv' law , Dorman B Eaton, that made good use of the opportuniu’’ 
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out of which came a body of such broad and adequate powers f„r 
pubJic health control that they have needed little if any enlaracnic'm 
and have suffered no limitations since that date 

This Avas no trial marriage but a devoted umon for better or worse 
until death do us part In this spirit the medical sciences joined hands 
V ith the elder partner, the city government, with due formalin of con- 
tract, and the iVletropohtan Board of Health was the family name 
No V ell-read New Yorker needs to be renunded of “The On that 
Was,'" a political epic, a medical romance, a news thnller of relaniclv 
recent years wherein are told those stirring tales of Dr Stephen Smith’s 
success m outwitting landlords and aldermen and dnving out of the cel- 
lars and cesspits of a dangerously overcrowded populanon the cnidcr 
forms of sanitar)'- abuse Almost unbelievable are the reports of school 
rooms with one-fourth the space we now think necessary for each child 
There was the well-supported evidence of the first sanitan' chemist, 
Professor Chandler, that a quarter of the milk sold consisted of more 
or less polluted tap v'ater and for this wmter in their milk the people 
paid about four million dollars a year 

Epidemics of Texas fever decimated the cattle yards, the gas nuisance 
blighted large areas of workmen’s homes, the kerosene lamp was a com- 
mon fire hazard challenging sanitarians as well as underwTiters Eien 
churches were so overcrowded as to threaten the health of congrega- 
tions More than one quarter of the samples of milk tested revealed gross 
physical and chemical adulteration The ever-recurring threat of poi- 
sonous cosmetics, hair tonics and dyes, skin enamels and powders was 
old and familiar then as now to the health officers of the city Equine 
influenza periodically swept away its thousands of horses 

It was the medical officers of the Health Department whose report 
upon the working conditions of horse-car drivers revealed with drama- 
tic thoroughness the miserable barbarity of their employment from fif- 
teen to seventeen hours a day on their feet behind the clanging dash- 
boards It was these same inspectors wdio studied the home and factory 
conditions of the tobacco industr^’^ and came to the conclusion that the 
home cigar-makers were better paid, had better food and in genera 
lived better lives \than was true of factory xvorkers m the same trade 
It was the relive infertility among tobacco workers in 
which was at that time a cause of more anxiety than any ads erse ica 
conditions found am^ng them 
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Truly the city of that day was a rapacious Moloch devouring the 
most vigorous and ambitious youth from our own farms and from the 
shiploads of immigrants Death rates often exceeded birth rates and it 
Avas a very real question whether city life could exist on these terms 
It remained to be proved whether such large gatherings of human bemgs 
could sunnve the very conditions upon which the wealth and culture 
of their days depended 

The answer did not come at once, nor has the challenge of man’s 
arrogance in a metropolitan existence been permanently met in our nme 
Even today, at the zenith of our health accomplishment the mar- 
gin between living and dymg is but slender and unstable AVith birth 
rates of thirty-six and death rates of thirty-five per thousand of the 
population in some of the years of the first decade of the new regime it 
was difficult to prove the value of protective measures 

Man’s struggle for sunnval has ever depended upon the accumulat- 
ing treasury of knowledge of human biology of which the medical pro- 
fession has been the self-perpetuating trustee and pracuaoner Only as 
the facts of causes and effects became obvious were the innumerable 
handicaps to man’s existence reduced by conscious control Most of the 
informauon upon which the triumphs of the latter decades have been 
based -was obscure or wholly lacking when the sanitarians of 1866 at- 
tacked the Augean stables that were then our city slums There was but 
one certain and specific protection against an ancient and persistent pes- 
tilence, vaccination for the smallpox, and quinine and mercury were 
the only drugs for which true curati\ e properties could be claimed 
With the wisdom of a simple faith m communal cleanliness, in a fairer 
form of municipal housekeepmg, the samtary inspectors and the authors 
of sanitary ordinances set themselves to create an environment upon 
w hich could be built the finer structure of wholesome family life 

From the very beginning of the work of the Metropolitan Board of 
Health there ivas provision for fact-finding and onginal mquir\’- as the 
basis for public policy, the chemists first and soon after the micro- 
scopists laying the sound foundations for that unique creation within 
city government, so creditable to Neii York, the public health labora- 
tory, out of a\hich has grown so glonous an accomplishment and 
tradition 

Mhth a sure eye for relame \alues, for the needs of first and urgent 
importance, the Board of Health established a permanent concern for 
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three of the standard funcnons of government health service, the record 
and analysis of the human family, our vital statistics, control of man’s 
material envelope, or samtauon, and, most urgent at that time, protec- 
uon against pestilence These occupied the master rooms m our new 
house of health 

It v^as not until after the first quarter-century of growth that the 
fourth major function, the diagnostic laboratory was added to the en- 
larged mansion m 1892, to be followed just before the half-century by a 
spacious u ing for childhood and maternity and for the latest member 
of the family, health education 

AVhether or not by 'words exactly suited to our modem conception, 
the onginal Metropolitan Board of Health did by their acts define public 
health as the applicaaon of the sciences of preventive medicme by 
government for social ends These physicians, chemists, engmeers and 
lavyers of 1866 saw clearly the boundary between mdividual and ad- 
ministratne medicme, and while holding closely to their cooperauve 
dependence upon the family and hospital physician, developed the use 
of public authority and tax resources for general as distmct from per- 
sonal benefits Without meticulous distinction between the curanve 
and prevenave resources of medicme they took pains to make their 
efforts supplementary and accessory to, rather than substitutes for the 
work of their colleagues of the private office, the public dispensary and 
the hospital ward 

M'hthin six weeks of the organizaaon of the Metropolitan Board of 
Health it declared “evidence of great and immment danger to the public 
health bv reason of impendmg pestilence” and requested the Governor 
of the State to extend to it extraordinary powers Thus a cholera epi- 
demic was for the first time in the city’s history met by an mformed 
professional leadership clothed with adequate authority and supplied 
with sufficient funds 

From that time forward the broad powers granted to the Board of 
Health bv the legislature w^ere tested in a multitude of crises of sanita- 
tion, politics and finance Almost without ex-cepoon, and certainly with- 
out substantial damage to its usefulness, the sanitary code of ordinances 
enacted by the Board, its enforcement of them and its quasi- judicial hear- 
ings on appeal against its orders have been supported and strengthened 
by the courts 

This Board of Health of the Metropolitan Sanitary District of the 
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State of New York became an impermm in inipeno m all matters re- 
lated m any way to the health of the people of this citv', Limited only 
by the proper restraint that its ordmances, and actions based upon them, 
should be neither arbitrary nor tyranmcal The legal structure -was so 
sound and its support by the courts so general that it has sen ed as a 
model for many another city and state as the basis for public health stat- 
utes and local ordmances The counties of New York, Kings, AA'estches- 
ter and Richmond, and the towns of Newtown, Flushmg and Jamaica, 
in the county of Queens were mcluded in its junsdiction 

Lest we mdulge m unseemly and parochial self-laudation, it is m eU 
to recall that our critical date of 1865 for the Samtar)’- Sunev, which 
was, let us say, the year of courtmg and betrothal that brought medi- 
cme and government to the desu-e or necessity of a New York mar- 
riage, w'as but the third m historical sequence, the Samtan' Sun ev of 
Massachusetts by Lemuel Shattuck of 1855 and the Samtan* Sun'ey of 
the Labourmg Population of Great Bntam by Edwm Chadwick in 1842 
having set the stage for the first basic state and national public health 
laws m the modem manner, as our physician’s study did for a citv'' 
community 

Medicine had its poets then, and sanitation had not gone unsung 
as these verses of Dr Holmes bore wnmess at the meenncr of the Na- 
tional Sanitary Association m i860 Anatomist, surgeon, obstetrician, 
sanitanan, Oliver Wendell Holmes rang out a prophetic challenge 
wdiich still aw^aits its adequate response 

“M’hat makes the Heahng Art di\ me- 
The bitter drug we buy and sell. 

The brands that scorch, the blades that shme. 

The scars w^e leave, the ‘cures’ w'e tell^ 

“Are these thy glones, hohest Art,— 

The trophies that adorn thee best,— 

Or but thy tnumph’s meanest part,— 

Where mortal w'eakness stands confessed' 

“God lent his creatures light and air 
And w aters open to the skies, 

Man locks him in a stifling lair. 

And wmnders why his brother dies' 




554 


THE BULLETIN 


“In vam our pir^nng tears are shed, 

In vain we rear the sheltering pile 
Where Art weeds out from bed to bed 
The plagues we planted by the mile' 

“Be that the glory of the past, 

AVith these our sacred toils begin. 

So flies m tatters from its mast 
The yellow flag of sloth and sin 

“And lo' the starry folds reveal 

The blazoned truth we hold so dear 
To guard is better than to heal,— 

The shield is nobler than the spear ” 

When we think of those early pioneers in municipal health adminis- 
tration, the collective bridegroom of the wedding of 1866, and while 
we still cling to their determination to make practical realities out of 
the potential blessings of medical science, in spite of the recurrent in- 
terruptions of war and its increasing present threat, we can say as Dr 
Osier did at his farewell dinner m this city 

“What the future has in store for me I cannot tell, you cannot tell 
Nor do I much care as long as I can carr}'^ with me, as I shall, the mem- 
ory of the past you have given me Nothing can take that away ” 
Nothing can deprive us, as we move on into the last quarter of our 
city’s first century of health, of the sense of obligation, of the memoty 
of performance, of high resolves, of the salvaging of multitudes which 
our ancestors of medicine and government achieved way back yonder, 
those 75 years ago 

Let us keep faith with those giants who built the home we occupy 
in great safety and much comfort, and devote ourselves with equal de- 
termination to “the building of a better tabernacle for the soul of man 
to inhabit,” for such we are told by Sir George Newman of the British 
Ministry of Health is the purpose of preventive medicine 
May we say now and pledge our successors to declare that 
“^^'e have loved no darkness 
Sophisticated no truth 
Nursed no delusion 
Allowed no fear ” 
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PROCEEDINGS OF ACADEMY MEETINGS 


S FATED 2IEET1KOS 

FtDRUAn'i 6 — Ihe IVeic York Academy of 
Medicine Evetiiti\e Session — n] Rend- 
ing of the minutes, h] Action on pro- 
posed aiiiendiiient to Constitution 
H Scientific Program — Never Surgen 
of the Heart and I.urge ^ essels — .i) 
^Medical aspects, H M Mariin, Asso- 
ciate Clinical Professor of IMeditine, 
"i nle Unnersit\ Scliool of Medicine, hj 
Surgical aspects, M illiaiii DeM itt An- 
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U Report on Election of Fellows 
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cine Executiie Session-a] Reading of 
tlie minutes, b] Presentation of Certi- 
ficates of Fellowship ^ ii,e Sixteenth 
Hermann Michael Biggs Jleinorml I ec. 
ture, Clarence A Mills, Professor of 
Experimental Medicine, Lnnersil\ of 
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low s 

Aibh, 10 — The Harvey Society (in affilia- 
tion with The Neze York Arndeiiiy of 
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“Hormones and the Process of Aging,” 
Leo Loeb, Emeritus Professor of Path 
olog\, Washington Ini\ersit\ Scliool of 
Medicine 

SECTION MEETINOS 

Flhrlarx 4 — Section of Dermatoloyy and 
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s\ pliihs of tlie skin and uiucoiis mcm- 
hrnne, in conjunction with the Health 
Dejnirtment program for educating the 
profession in the diagnosis and treat- 
ment of sN^philis H Discussion of cases 
H Execiitn e session 

Fcuruarx 7 — Section of Suryery Reading 
of the Almutes V Presentation of cases— 
a] Carcinoma of ampulla of Inter, tiio 
sears postoperatn e, John A linim (bj 
inMtation), Discussion, Pierre Uenniui 
(hs imitation), h] Stricture of the 
common bile duct with calculi Sfnip- 
tonis simulating coronarc disease Op- 
eration — one A ear follow-up, Kenneth 
M Lewis, Discussion, Morns K Smith, 
c] (1) Acute clioleccstitis, cholelithiasis 
in a girl, age 15, (2) Calcmiii carhonate 
gall-bladder, Edward D Tniesdel) 
H Papers of the eiening — a] Olistnictue 
jnimdice clue to carcinoma of the pan 
creas The choice of operntue proced- 
ure, M\ron A Snllick, JohnH Garlock, 
Discussion, Richard Lewisohn li) Tlie 
role of the Iner in surgen, lohn H 
Miilliolland, Discussion, Murrni MarO 
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Gardner (b\ in\itation) IT General 
discussion 

February 11 — Section of 2\eurolog>j and 
Psychiatry Heading of the minutes 
^ Presentation of case — Parkinson s\n- 
dronie associated vitli lieniiatroplu of 
central origin, Orman C Perkins, 'Max 
Gold (h\ mutation), Discussion, 
Charles A McKendree. Papers of 
the eiening — aj A consideration of the 
surgical treatment of craniopliaringio- 
mas, Jefferson Broiider, Discussion, Ira 
Cohen, hj Occlusion of the sagittal 
sinus, Harold R Mem artli , Discussion, 
B\ron Stookei, J E J King, c] 
Iherapi m Parkinsonism, V critical 
eialiiation, \ M Rahiner, '\Iorton 
Hand (In mutation) ^ General dis- 
cussion 1; Executne session 

Februari 13 — Section of Pediatrics Read- 
ing of tlie minutes ‘i Papers of the 
evening — aJ M eak feet, weak ligaments, 
and poor posture, George L Inge, 
Discussion, Kathanne G Dodge hJ 
Joint tuberculosis diagnosis and treat- 
ment, Alan deF Smith, Discussion, 
Mather Cleveland, cj Congenital dislo- 
cation of the hip, Beckett Hovvorth, 
Discussion, 1 Campliell lliomiison d] 
Scoliosis, M illiam H von Lackum (hv 
invitation). Discussion, Jolin R Colib 

Pebrlarv 17 — Section of Ophthalmologv 
^ Exhibits 7 00 to 8 30 o clock — a] Dem- 
onstration of fluorescence of lens mate- 
rial and of certain lesions, vvitli long- 
wave ultraviolet, Eliott B Hague, 
Buffalo (hv invitation), b] Histologj 
studies of grafted eves and regenerating 
lenses, L. S Stone, New Haven (hv in- 
vitation), c] Colored photomicrographs 
of tile ocular blood vessels, Roliert K 
Laniliert, d] Slit lamp cases, "Milton E 
Berliner, Gordon M Bruce, Girolamo 
Bonaccolto, Sidnev Fox (hv invntation) 

*" Executive Session ‘"Presentation of 
cases — a] J hree cases of Kaiser-Fleisch- 
er Ring in hepatolenticular degenera- 
tion, Samuel Gartner (hv invitation) 
I)] Hemangioma of orbit, Donald M 
Bogart (liv invitation) c] Squamous 
ceil carcinoma of cornea, Samuel Evans 


(liv invitation) •" Papers of the eve- 
ning — aJ The anatomv and functional 
significance of the pnmarv endings of 
the optic nerve in man and animals 
(lantern slides), Dtto Marburg (hv in- 
vitation), bj Procedures in intracapsu- 
lar cataract extraction, Daniel B 
Kirbv , c] Return of vision in the verte- 
brate ev e following repeated trans- 
plantations (colored motion picture), 
E S Stone, New Haven (hv invuta- 
tion), dj special features of the ocular 
blood vessels, Robert K Eambert 

Febrcarv 18 — Section of Medicine Read- 
ing of tlie minutes V Papers of the 
evening — a] Oliservations on the path- 
ologic phvsiologv of the human pan- 
creas, loins Bauman, Discussion, \llen 

0 Whipple, n] Paravertebral svmpa- 
tlietic block with alcohol for the relief 
of cardiac pain, Robert E Eevv, Rich- 
mond E "Moore (liv invitation). Discus- 
sion, Harold J Stewart, Bronson b 
Rav *" General discussion V Executive 
session 

Februarv 19 — Section of Otnito-Urinary 
htirgery Reading of the minutes 
•"Papers of the evenmg — aJUnnarv ex- 
travasation, Edward O Finestone (bv 
invitation), b] Hemangioma of the 
urinarv liladder, with coincident papil- 
larv carcinoma (case report), Joseph 
■\ Hvams, c] Evmphosarcoma of the 
prostate and epididvmis (case report), 
Joseph lenenliaum, d] Actinomvcosis 
of the kidnev (case report), Fretlenck 

1 Bond (bv invitation), e] Tnplica- 
tion of the renal pelvas and ureter on 
the riglit side (case report), Stanlev R 
Woodruff, Jersev Citv ^ General dis- 
cussion V Executive session 

Febrcarv 19 — Section of OtolaryngoJoqy 
Rending of the minutes •■ Papers of 
the evening — nj Xon-surgical treat- 

ments for deafness 1 Psvehotherapv, 
prostigmin, radiotherapv, Edmund P 
Fowler, Jr 2 Drugs, ntamins, endo- 
crines, prostheses, W illiam A Green- 
field (liv invitation), li] The conse- 
quences of shortened intennaxillarv dis- 



560 


THE BULLETIN 


tance H Tl Junemann, DDS (b^ 
imitation) c] hat is being clone for 
deafness of school children, M estlec M 
Hunt, d] Incidence of surgical proced- 
ures using acute mastoiditis as an indi- 
cator — a studc over a period of elecen 
leurs Mith detailed statistics for New 
\ ork and other geographic secbons of 
the I. nited States, Harold AV Con a 
(In mutation). Discussion, Man in F 
Tones, A\ illiarn H Best (In iniitabon) 
f General discussion 

Frnni era 21 — Section of Orthopedic Surn- 
eru Reading of the minutes ^ Papers 
of the evening — a] The intermuscular 
lateral approach for remoi al of cervical 
rih Samuel Klemberg b] Anatomical 
evaluation of svaiiptoms due to cervical 
nb, Russel H Patterson c] The sca- 
lenus anticus svaidrome w itli and wath- 
out cervical nb, report of 25 cases, 
T AI Donald (In invitation), Birming- 
ham, Alabama ^ Discussion, Knsban 
Cr Hansson (b\ invitation), Clement B 
Alasson A General discussion 

FEBRUAra 25 — Section of Oh<:tetric‘t and 
Gynccolooii Executive session — reading 
of the minutes ^ Papers of the eve- 
ning (Program bv Bellevue Hospital, 
Department of Obstetrics and Gvme- 
cologv), Prevention and treatment ot 
puerperal infecbon — a] Metliod of pre- 
vention of postpartum infection, George 
Bowen (hv invitation), b] Treatment 
of group A ’ hemolvticus streptococcus 
infection m the puerperal state, Ger- 
hard Ahnquist (bv invitation), c] Se- 
vere anaerobic streptococcus septicemia 
in the puerperium with recoverv (a 
case report), Hiram Salter (bv invita- 
tion) d] Bacteriological charactensbes 
of anaerobic streptococcus recovered 
from postpartum pabents, Alelvin L 
Stone (bv invitation) ^Discussion, 
Thomas Francis, Jr 

March 4 — Section of Derniatolooi/ and 
Svphdoloou Executive session — a] 
Reachng of the minutes, b] Appomt- 
ment of Nominating Committee ''Pres- 
entation of cases — a] Citv Hospital bj 


Polv clinic Hospital c] AlKcclHneou, 
cases Discussion of cases 

Section of Pedwinc^ There was no meet- 
ing of the Section m Alarch because of 
(1) the meebng of tlie American Acad- 
emv of Pediatrics (Region l) at \en- 
Haven, Conn, on March 27, 2S and 21 
and (2) the joint meetmg with the See- 
bon of Obstetrics and Gvaiecologv and 
the New A ork Pathological Sociefv m 
April, in addition to the reeiilar meet- 
ing 

Section of Suroery The Alarcli meebng of 
the Section was not held on the regular 
date. Instead, the Seebon of Surgerv 
held a combmed meebng with the Sec- 
tion of Mediane on Alarch IS (q v ) 

AIvrcu 11 — Combined 2Ieettno Section of 
ycuTofoqv and Pipchiatrv and the 2\ev 
York Yeitrolopical Society Executive 
session — a] Reading of the mmutes, b] 
Appointment of Xominabng Committee 
'■ Papers of the evening — a] The effect 
of hver tlierapv on tlie pathwavs of the 
spinal cord in subacute combined degen- 
eration. Charles Davison Discussion 
Lewis D Stevenson, b] The psveho- 
pathologv of psv cliopatluc per-onahb, 
George S Sprague Discussion, Karl Ai 
Bovvanan, A A Brill c] Ambulatorv 
schizophremas, Gregorv Zilboorg Dis- 
cussion. -A A Brill A General discu— 
Sion 

AIarch 12 — Section of Historical an I Ctil 
ftiral Medicine Executive session— a] 
Reading of the mmutes, b] Report of 
Nominabng Committee A Paper of the 
evening — Diseases in the Five Books of 
Moses, in the light of Egvphan meihc d 
papv n, Abraham SEA ahuda *' Gen 
eral discussion 

March 17 — Serf ion of Ophthalmolonv Ex- 
hibits— a] Results of treatment of tu 
mors in the region of the eve bv irra- 
diation, AlTlham Law AA atson h] Gm- 
specimens of ocular neoplasms Pafhol- 
ogv Department, New A ork Eve and 
Eir Infinnarv Edgar Burclicll (1" m 
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Mtabon) , c] Tumors of the e\e, lids, 
and orbit, Pathologj Department, In- 
stitute of Ophthalmology, Charles V 
Perera, John S McGayic (by luMta- 
tion) Executive session — a] Reading 
of the mmutes, b] Appointment of 
Yorainating Committee Memorial to 
Dr A Edyyard Day is by Chde E Mt- 
Dannald H Papers of the eiening Tii~ 
more of the Eye and Adnexa — a] The 
eyeball, Theodore L Terry, Boston, 
Mass (by Inyitation), b] Tlie orbit, C 
S O Brien, loyya City, loyya (by myita- 
tion) , c] the hds and conjunctba, Ber- 

' nard Samuels, d] Discussion, James 
Eyy ing 

March 18 — Combined Meeting Seclione of 
Medicine and Surgery Executiye ses- 
sion — a] Reading of the minutes, bj 
Vppomtment of Nominating Committee 
for each Section V Papers of the ey e- 
ning — a] The functional evaluation of 
renal disease in hypertension 1 Bilat- 
eral studies, ■\Vilham Goldnng, 2 Lni- 
lateral studies, Herbert Chasis (by in- 
y Ration) , b] Arterial hypertension — 
definition of the problem, Henrj A 
Scliroeder (bj invitation) , c] Surgical 
treatment of hypertension, (presenta- 
tion of cases), Carnes 'Weeks, d] Ne- 
phrectomy for arterial hypertension, 
George 'W Fish, e] Surgical treatment 
of hypertension, Frank Glenn, f] Sple- 
nonephropexy in experimental and hu- 
man hypertension, Dayud M "Weeks, 
Discussion, Homer F Smith H General 
discussion 

March 19 — Section of Oenito-Unnarg 8«r- 
gery Executiye session — a] Reading 
of the minutes, b] Appointment of 
Nominating Committee ^ Papers of the 
eyening Sympoemm on Poetoperative 
Complications — a] The cardiac and pul- 
monary complications of urological sur- 
gery, Edyvin P Mayaiard, Jr, Brook- 
lyn, Discussion opened by "U illiam H 
lohman, Brooklyn, b] -Water balance 
and shock, Walter G Maddock, L niver- 
sity Hospital, Ann A.rbor, Afichigan (by 
inyitation) Discussion opened by 
George F Cahill •" General discussion 


Section of Otolaryngology Instead of the 
regular meeting of the Section of Oto- 
laryngology at the Academy, the Section 
held a combined meeting yyith the Sec- 
tion on OtolarjTigology of the College 
of Phjsidans of Philadelphia at their 
building in Philadelphia, March 19 
‘'Papers of the eyening — a] Some inter- 
relationships of otolaryngology and he- 
rn itology, Thomas Fitz-Hugli, Jr, Dis- 
cussion, Vndreyy \ Eggston, b] Some 
external nasal defomuties and methods 
used in their repair, Warren B Davis, 
Discussion, -Vrthur Palmer, c] Pharma- 
cology and toxicology of the sulfona- 
mide compounds, Harrison F Fhppin 
(by imitation). Discussion "Wesley C 
Boyyers Executiye session — Appoint- 
ment of Nominating Committee 

M yRCH 21 — Section of Orthopedic Surgery 
Executiye session — a] Reading of the 
minutes, b] Appointment of Nominat- 
ing Committee. V Papers of the ey ening 
— a] Vcromioclayicular separation Neyv 
method of repair Illustrated by mov- 
ing pictures, Boardman M Bossy orth, 
b] Deformities of the femur resulting 
from arrestment of groyyth, Edyyard L 
Comfiere, Chicago, Illinois (by imita- 
tion), c] Aseptic necrosis and bone 
drilling, Ernst W Bergmann (by myi- 
tation). Discussion, Alan De Forest 
Smith, Donald E McKenna T General 
discussion 

AlyRCH 25 — Section of Obstetnrs and Gyne- 
cology Execubye session — aj Reading 
of the minutes, b] Appointment of 
Nominating Committee. Papers of tbe 
eyening— a] Fracture of the femoral 
neck folloyying roentgen therapy for gy- 
necological malignancy, Hyman Strauss 
(by inyitation), Joseph L McGoldnck 
(liy inyitation), Discussion, Maurice 
Lenz, M illiam P Healv, b] The theca- 
intema cone and the ascensus of the 
Graafian follicle, Eryvm O Strassmann, 
Houston, Texas (by mvitation). Discus- 
sion, \lfred Plaut, Herbert Traut, 
Grete Stohr (in insitabon) 

\rHir. 1— Section of Dermatology and Syph- 
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ilolo(fif E\etuti\e session — Nominn- 
tion of Section Officers anti one member 
of Athisori Committee UPresentntion 
of cases — Tlie Skin and Cancer L nit of 
Post-Oradiinte Hospital UDistussion 
of cases 

ArniL 4 — Section of Surgery E\ecuti\e ses- 
sion — aj Reading of the iSIinutes, bj 
Nomination of Section Officers and one 
IMeinber of Adiisori Committee UPre- 
sentation of cases — a] Aneurism of sple- 
nic arteri — renioial — reco\er\, Iruin E 
Sins, Discussion, Leo loene, b] I eio- 
nnosarcoma of the stomach, Ednin B 
Lckerson, Discussion, riiomas H Rus- 
sell, c] Pilonc obstruction caused b\ 
heterotopia of Brunner’s glands, Janies 
H Kidder (bi mutation). Discussion, 
Harold B Keies, d] Non-specific ileitis 
— resection — apparent cure, Gaston A 
Carlucci, Discussion, Lester Breidenbach 
VPapers of the eiening — a] Surgical 
jiroblems in the treatment of gastro- 
lepinnl ulcers, Ralph Colp, Discussion, 
Tolin J M estermann, Jr, bJBenign 
tumors of the stomacli, I aurence Mis- 
call Discussion, Guilford S Dudle\ 

11 General discussion 

AiiiiL 8 — Section of henroloqii and Pet/cht- 
airy Exec uti\e session — aJ Reading of 
the minutes b] Nomination of Section 
Officers and one member of Ad\isor\ 
Committee V Presentation of cases — 
Cerebellar agenesis, Ira Coben Discus- 
sion, H A Rilei H Papers of the e\e- 
mng — a] Peculiarities of the blood plas- 
mi in cases of multijile sclerosis, Iraci 
J Putnam, M illiam S Orr (b\ imita- 
tion), Mildred G Grn\ PhD (In imi- 
tation), b] Fiber dissociation in pen- 
jiheral neiiropatln, Herman Mortis, 
Martin Stein (bi imitation), Norman 
Tollilfe, Discussion, P D Friedman, 
loins Haiisman U General discussion 

AiRii. 10 — Section of Pediatrics Execiitne 
session — a] Reading of the minutes b] 
Appointment of Nominating Committee 
If Papers of the evening — a] Behavior 
disorders associated with intraernmal 
tumors in childhood (case rejiorts), M il- 



ham S I ingford (In invitation), 
ciission, I aiiretta Bender hj I i(t 
suits of the treatment of infantile In 
drocephaliis In endoscopic congulntum 
of the choroid plexuses, I raev J Put- 
nam, Discussion, lohn L ScarlT, c| 
Acute encephalitis of unknown origin 
with cerebellar sviiiptoius in children. 
At alter O Klingnian, Richard G Hodges 
(In invitation) Discussion, Peter G 
Denker 

Hus Section also held a joint meet- 
ing April 22, with the Section on Oli 
stetrics and Gvnecologv, the New Aork 
Pathological Societv, iind the New Aork 
Citv Committee on Prematuritv Sec 
program under Section of Obstetrics 
and Gvnecologv 

AiniL 15 — Section of Medicine 1 xeciitivc 
session— a] Rending of the iiiiniitcs, b] 
Nomination of Section Officers and one 
member of Advisorv Committee VPapers 
of the evening—n] Modern clinical eval 
nation of liver diseases, Franklin M 
Hanger, Discussion, Alexander 15 Gut- 
man, b] Diabetes and tuherciilosis, 
Herman 0 Mosenthnl, Jlorton F Mark 
(bv invitation). Discussion, I dwaril 
I olstoi V Genernl discussion 


AcRir. IG — Section of Oenito-Urinary Sur- 
gery Executiv e session — a] Reading of 
the minutes, b] Nomination of Section 
Officers and one member of Advisorv 
Committee V Papers of the evening— a] 
Division of renal isthmus in horseshoe 
kidnev (case report), Robert Guticrrcr, 
b] Ihe management of ureteral calculi, 
with report of five cases of vaginal are 
tero lithotomv, Edward At Caiiiphell, 
Philadelphia (hv invitation) V General 
discussion 


iRiL IG— Section of Otolarynqoloqii Ex- 
ecutive session — a] Rending of the iiiin 
utes, b] Nomination of Section Officers 
and one member of Adv isorv Coiniiiit- 
tee V Presentation of cases — Panffi 
noma of the nose, George D A\oU 
VPapers of the evening— a] Hie “Hhi 
Sion of Loudness” of tinnitus, its etiol 
ogv, significance and treatment, Ed- 
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nnmtl Prince Fowler, Discussion, U 
1 orcnte (le N6 (b\ inMtation) , 1)] 
Acute infections of tiie jaws, Francis 
S McCaffrei, DDS, c] Fractures of 
tile inaxillan bones, Dougins B Parker 
(b\ imitation), d] Maxilbiri sinusitis 
of oral origin, closure of oro-antral 
openings, Henri S Dunning V General 
discussion 

April 18 — Section of Orthopedic Surgery 
Executiie session — a] Rending of the 
ininiites, b] Nomination of Section Of- 
ficers and one member of AcUisori 
Committee U Papers of tbe eienmg — a] 
Calcareous tendinitis of the hand, W il- 
liam Cooper (In imitation), b] Ixiw- 
grade mulbpie tuberculous lesions of 
bones and )Oints in children, A\ nlker 
Eh Swift c] Occurrence of pseiidar- 
tliroses m tbe Hibb’s sjiinal fusion op- 
eration, "W aiter A L Tiiompson (b\ m- 
Mtntion), d] Anahsis of causes of fail- 
ure in arthrodeses of tuberculous )Oints, 
Ernest E Miers (In imitation). Dis- 
cussion losepli B L’Episcopo, Daiid 
ir Bosworth V General discussion 

April 21 — Section of Ophthahnotoqij E\- 
ecutne session — a] Rending of tlie min- 
utes i)] Nomination of Section Officers 
and one member of Aihison Commit- 
tee In memoriam — Herbert M At oot- 
ton — Dm id H AVebster U Presentation 
of cases — a] Alarginnl chstropln of 
cornea, A\ lilinm AA’’ Fitrgerald (in in- 
Mtation) b] A case of iaternl pro- 
boscis with a demici clops, Rudolf Aebli, 
I onise H Aleeker V Papers of tlie eve- 
ning — a] Photoreceptors of vertebrates, 
S R Detwiler (bv invitation), b] Tbe 
ocular signs of intracranial saccular 
aneurisms, Frank B AA nlsli, Baltimore 
(bv invitation) c] llie surgical treat- 
ment of orbital plexiform neurofibroma- 
tosis, Edmund B Spaeth, Philadelpliin 
(bv invitation) 

Ainu 22 — Comhined MeehiKte — ‘tectioii of 
Olittetrirt and Oipiecoloqi/, Section of 
Pedintrice Acre fork Pntholorjical So- 
netn ond the -AVre 1 ork Citi/ Committee 
on Preiiiiitiirit 1 / Executive session — a] 


Reading of tlie minutes b] Nomination 
of Section Officers and one member of 
Advisorv Committee, for each Section 
V Papers of the' evening — a] the pathol- 
ogv of the premature infant, Sidnej 
Fnrber, Harvard Medical School (bj 
invitation), b] Hie Chicago plan for 
reduction of infant niortalitv, Edith E 
Potter, Lniversitv of Chicago, School of 
Aledicme (bv invitation) V Discussion, 
Riistm Alclntosh, Bervl H Paige, AAbl- 
liam E Stiiddlford 

AFF1LI41LD SOCIFllLS 

I niRL vnv 17 — A eic } ork Roentgen Society 
(in afjilintion -with The A etc lock 
Academi/ of Medicine) ii Papers of the 
evening — a] Normal encephalogram, 
Cornelius G Dvke, b] Abnormal en- 
cepbalograin and surgical findings, Leo 
M Davidoff (bv invitation) Ti Discus- 
sion, S B AA^ortis (bv invitation), Bron- 
son S Rav (bv invitation), Hinmas 
Hoen (bv invitation), I^iiis Stevenson 
(bv invitation) V Exeentiv e session 

Fliirlarv 27 — A’«w 1 ork Patholoi/icol So- 
ciety (in affilintion with The Sew 1 ork 
Academy of Medicine) Ai Paper of tlie 
evening — Studies on the relation of tbe 
kidnev to cardiovascular disease, A[ C 
AA intcrnitr (bv invitation), A ale Cm 
versitv School of Aledicme Discussion, 
Homer Smitli (bv invitation), Irving 
Graef Executive session 

AIarcii 17 — A ear York Roentyeii ‘society (in 
affilintion with The ew York Acad- 
emy of 'Medicine) V Papers of the eve- 
ning a] Tniierculosis of the breast 
treated iiv roentgen tberapv, Samuel 
Riciminn b] Radium dosimetrv accord- 
ing to the method of Paterson and 
Parker, Sidnev AI Silverstone (bv in- 
vitation), c] Further expenences with 
contact (short distance) tberapv, AAbl- 
liani Harris d] treatment of cancer 
of tbe larvnx (1) with fixed cord, (2) 
with subglottic disease, (3) total larvn- 
gectomv after radiabon tlierapv, Ru- 
dolph Kramer K Discussion, Editli H 
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Quimb\, Carl Braestrup, John D Ker- 
nan, Maunce Lenz Executive session 

March 27 — Neio York Pathological Society 
(in affiliation Tenth The Neeo York Acad- 
emy of Medicine) V Papers of the e\e- 
ning — a] Histological changes produced 
in squamous ceU epithehomas of the 
mouth and oropharynx b^ frachonated 
external irradiation, John At HaU (bi 
mutation), Milton Friedman (b^ uim- 
tation), Neu York Uniiersitv Medical 
College, b] Tumors of the eje, Alger- 
non B Reese (b\ invitation), Institute 
of Ophthalmologi of the PresbiTerian 
Hospital Executii e session 

Aprh. 21 — lYeto York Roentgen Society (in 
affiliation Toith The Nero York Acad- 
emy of Medicine IF Papers of the eve- 
ning, a] A sur\e\ of radiation protec- 


tion in fort\-fi\e hospiHK, L Scherle 
(b^ invitation), D B Come (In mvila 
bon) , b] X-ra\ protection m dngnosiic 
radiolog\, C B Braestrup (b\ invita- 
tion) *1 Discussion— a] Electrical pro- 
teebon, H B A\ illiams (bi insifation) 
b] Tube construction R R Aiachlett 
(b^ mmtabon) , c] Protection with m 
termediate and higli voltage, I H Blnfz 
(b\ invitabon), d] Protection mth 
supervoltage, T R Folsom (be mnla 
tion) Executne session 

•April 22 — The Kero York Pathological So 
cietif (in affiliation Tcith The IS ere York 
Academy of Medicine), held a joint 
meeting Tcith the Section 0 / Obfietnet 
and Gynecology, the Section of Pcdial- 
nc* and the Rem York City Committee 
on Prematurity See program tinder 
Section of Obitetnc* and Gvnecolonu 
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Gilmour, Ax drew Jajies 121 East 60 
Street, Neic A ork Cits , bom in Fulton, 
New A ork, March 1, 1871, died in New 
A ork Cit}, March S, 1941, received the de- 
gree of Ph B from A'ale Umsersity in 1895, 
graduated in medicine from the College of 
Phjsicians and Surgeons, Columbia Umver- 
sit), in 1899, elected a Fellow of tlie Aca- 
demy April 1, 1909 

Dr Gilmour was consulhng dermatologist 
to the Englewood Hospital and dermatolo- 
gist to the Manhattan State Hospital He 
was a diplomate of the American Board of 
Dermatolog)', a Fellow of the American 
Medical Assoaabon, and a member of the 
State and Countj Jledical Sociebes 


AA OOTTOX', Herbert A\ right Old Lvme, 
Connecbcut, bom in New A ork Cit\, De- 
cember 25, 1867, died in Old Lvme, Con 
necticut, Februar\ 28, 1941 graduated in 
medicine from the College of Plnsicians and 
Surgeons, Columbia LnHe^slt^, in IBS'!, 
elected a Fellow of the Acadenn Alai 7, 
1896 and served the Section of Ophthalmol 
ogv as its Secretari from Janunri 1906 to 
Jnnuarv 1909, and ns its Chairman from 
Januan 1910 to Januarc 1912 

Dr ATootton was at one time professor of 
ophthalmolgs and director of surgen of 
the Manhattan Ese, Ear and Throat Hos- 
pital, and consultmg ophthalmologist to tte 
AA illard Parker, Riverside and Gouvemtor 
Hospitals, the U S Alanne Hospital =70 
and the Kingston Avenue Hospital in 
Brooklvn He was a member of the Amen 
can Ophthalmological Soaelv, tlie Aew 
A'ork Ophthalmological SocicU, the Countv 
•md State Aledical Societies of New A ork, 
and a Fellow of the American Medical A' 
sociation 
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PUERPERAL INFECTION 

A consideration of the relationship of pathological changes 
and bacteriological findings to prevention and treatment* 

AV iLLiAAi E Studdiford 

Profe«*or of Obstetrics and Gynecology New \ork Universit> College of Medicine 



^ULRPERAL infection may be defined as an mvasion of the 
genital tract by pathogenic organisms dunng pregnancy, 
labor or the puerpenum Descnptions of this disease have 
been found in the earhest medical records and it has 
jS undoubtedly existed since the ongin of the human race 
Limitation of ume prevents a review of the long history of the struggle 
of the physician to explam and conquer this most frequent comphcation 
of pregnancy and compels me to proceed at once to a discussion limited 
to certain aspects of this condiuon 

Before considering the disease itself it would be well to review 
briefly from the point of view of infection, the conditions which exist 
in the genital tract during pregnane)’-, labor and the puerpenum under 
normal circumstances The rwo chief pomts to be emphasized are the 
presence of organisms in or about the gemtal tract and the changes 
brought about by labor and deliver)'^ x\ hich favor the onset of infection 


Read October 22 19-10 before the Graduate FortniBht of The Xew ork Academy of Medicine 
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Organisms have been shovm to be present about and in the lou er 
gemtal tract below the level of the cervical external os in all normal 
pregnant women Staphylococci may be recovered from the skin of the 
\Tilva and penneum B coli may be found on the permeal skin and 
about the anus The latter organism is not commonly found m the 
vagina unless marked relaxation of the penneum or unnary infection 
exists ^ Present in the vagina itself may be found a vanety of organisms 
among ivhich may be mennoned Doderlein’s bacillus, mdifferent aerobic 
streptococci, Streptococcus vindans, diphtheroids, anaerobic streptococci 
and other organisms The anaerobic streptococcus is found very fre- 
quently-*® and It has been stated by Hare'* that the vagina is the only 
situanon in nature that this organism is found with any frequency 
All investigators of the normal vagmal flora in pregnancy agree that 
hemolytic streptococci are rarely found, the incidence bemg usually 
stated at between i per cent® and 3 per cent ® It is also generally agreed 
that when these organisms are found to be present, evidence of patho- 
gemcity, as shown by puerperal fever, rarely occurs It has been shoivn 
that these hemolytic streptococci almost never belong to Group A, the 
cause of most human infection by this organism ® Funhermore, it has 
been found that when virulent hemolytic streptococci are placed in the 
vaginas of experimental animals, they disappear with great rapidity '' 
The genital tract above the external os must be considered as un- 
contaminated by bacteria Jt is probable that the defensive activity of 
the tissue and the cenncal mucous plug prevent their intrusion above this 
point This statement is almost certainly true in the pnmipara but deep 
old cenncal lacerations may permit some contammation of the canal in 
multiparae The one exception that comes to mind is the individual who 
has a latent gonorrheal infection of the ce^^flx during pregnancy Cer- 
tainly one must consider the cavity of the uterus and its contained ovum 
to be sterile above the level of the internal os dunng pregnancy In the 
normal pregnant woman this state of affairs is disturbed by the onset of 
labor and this is particularly true if premature rupture of the amniotic 
sac takes place Impelled by the utenne contractions, the presennng part, 
with or without the bag of forewaters, is forced doum into the dilating 
cen'^ix The latter structure becomes separated from the adjacent mem- 
branes and the mucous plug is expelled The presennng part with or 
without Its covering of membranes becomes contaminated with vaginal 
organisms Dunng the period of uterine relaxation the presennng part 
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ascends carrying with it those organisms which contaminate the lower 
utenne segment If the membranes are ruptured, the residual ammonc 
fluid likewise becomes infected Occasionally the ammotic sac becomes 
infected without any evidence of precedmg rupture, but ordmanly it 
IS resistant to the penetration of organisms ® This quahty is of great 
value in hmitmg such bactenal invasion of the sac, follo^^^ng rupture, 
to the residual flmd and to the amnioac surface for a considerable penod 
of time The presence of bactenal invasion of the sac gives no chmcal 
evidence of its presence for twenty-four hours or longer as a rule, but 
occasionally climcal reaction occurs much earber A'licroscopic evidence 
of inflammatory reaction in the membranes occurs very soon after such 
mvasion takes place Bacterial contamination of the ammotic sac rarely 
gives rise to senous or fatal postpartum infections m paaents u ho deliver 
normally They are, however, the most important factor m infection, 
usually of the pentoneal cavity, takmg place after the performance of 
cesarean section As evidence of the early bactenal mvasion of the uterus 
dunng labor, Harris and Brown® were able to obtam positive cultures in 
forty-four out of fifty paaents at the ame of cesarean secaon, these 
paaents having been in labor six hours or longer Anaerobic organisms 
were present m 45 per cent of the posiave cultures 

As labor conanues, the dilatauon of the cervix gives rise to diffuse 
hemorrhage and edema, and causes minute laceraaons of this structure 
Occasionally deep laceraaons may occur spontaneously During the 
second stage, paracularly m primiparae, hemorrhage and varjnng degrees 
of injury may occur m the vaginal mucous membrane At the ame of 
delivery the perineum is frequently injured by laceraaon or episiotomy 
These points of mjury offer possible points of entry for pathogemc 
organisms 

Dunng the third stage of labor the placenta commonly detaches itself 
during the first few contracuons foUowmg the birth of the fetus It is 
expelled in a variable length of ame snipping the membranes away as it 
leaves the uterus Even if the membranes are contaminated with vagmal 
organisms, the mechanism of separaaon prevents the surface of the 
upper utenne segment from becoming inoculated immediately with bac- 
teria The postpartum uterus offers an ideal nidus for infecnon In 
addinon to the cervical mjunes previously menaoned, the hning of the 
enure cavity above the internal os represents an extensive wound uith- 
out epithelial covering It is lined by the shaggy remnants of the decidua 
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where the membranes have been stripped Opening on the surface 
are the stumps of the basal glands, and numerous severed lymphatics and 
blood vessels The placental site is represented by a round elevated 
area on the surface of which can be found the openings of large sinuses 
some empt)^ some containing blood clot The uterus is acavely relaxing 
and contracting During the early puerperium necrosis and sheddino- of 
the surface decidual remnants take place and following this the endo- 
metrium regenerates rapidly so that by the tenth to twelfth day the 
epithehal lining of the uterus is restored The placental site remains, 
gradually becoming smaller and more constncted at its base, unul at 
about the seventh to eighth week postpartum it is cast off, accompanied 
by a variable amount of bleeding Extensive involuaon of the myo- 
metrium and vascular changes occur during this period 

^Vhile the hnmg of the upper segment should be sterile in the nor- 
mal patient following the thud stage, withm a short time this area is 
mvaded by organisms which are usually already present in the ceno\ 
and lower uterine segment By the thud day of the puerperium it is 
heavily contaminated “ In a group of thuty-seven afebrile postpartum 
patients, Douglas and Rhees^ obtained 78 4 per cent positive cultures 
from the uterine cavity and found that 64 8 per cent of the cultures 
showed anaerobic streptococcus Most of the remammg organisms be- 
longed to the group commonly found in the normal vaginal flora In 
the vast majority of patients this bacterial invasion gives no chmcal evi- 
dence of its presence except for the lochial odor for which the putre- 
factive action of these organisms is responsible These organisms rapidly 
disappear m normal patients as the endometrium regenerates By the 
mnth day it has been shown that in 70 per cent of postpartum patients’- 
the uterme cavity has become sterile 

Having considered normal pregnancy, labor and the puerpenum as 
a mdus for infection, xve may now review the pathological changes in- 
duced by infection and the pathways along which this process may 
spread 

Pathogenic organisms may gam entrance at any of the points of 
mjury m the louder genital tract, almost always giving rise to localized 
wound infections m these areas Rarely such an infection is serious in 
Itself One such panent has been seen with a suppurative thrombophle- 
bitis originating from an infected perineum She died of embolism and, 
at autopsy, the uterus and its vascular system v ere found to be free from 
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infection Lacerations of the cen'^is. may become infected and such m- 
fecnon may spread through lymphatics into the base of the broad hga- 
ment producing pelvic celluhtis These types of infection are seldom 
serious except in that they may lead to infection of the uterus itself 

Infection of the utenne cavity by pathogemc organisms gives nse 
to the majont>^ of puerperal infections and almost all of the fatal ones 
The favorable field which this cavity presents has already been descnbed 
The arrival of such organisms sets up an acute inflammatory reacnon 
which may remam hmited to the decidual remnants Deeper penetra- 
tion of the utenne wall by such infection is favored by the multitude 
of open lymphatics and vessels Invasion of the uterme wall and the 
character of the cellular reaction is also influenced by the type of or- 
ganism present An additional factor may he in the contracuon and 
relaxation of the puerperal uterus, an action which may serve to suck 
orgamsms into the open vessels 

Most of our pathological knowledge of this condition is denved from 
the study of autopsies performed on fatal cases in which the infection 
has spread far past the utenne walls Holban and Koehler have ana- 
lyzed a senes of 163 such postmortems Sixty-four of these occurred 
in postpartum cases, ninety-nme followed abortion A summary of their 
findings by Eeles^® presents an excellent rapid review of the pathological 
findings and their mterpretanon and may be summarized m part as fol- 
lows They show that infection usually starts wuthin the uterus itself 
The appearance of the mtenor of the uterus varies In many cases (20 
per cent) it is lined by a perfectly smooth normal-looking endometnum, 
wuth or wnthout an apparently harmless piece of placenta attached to 
the wall, or it may show a patchy inflammation wnth fibnnous exudate 
not necessarily involving the retained piece of placenta or placental site 
Again the entire endometrium may be covered wnth a purulent exudate 
beneath w hich ulcers extend deeply into the utenne w^all, an extreme 
stage of sepuc endometritis, or again the uterus may be large, soft, and 
flabby, its ulcerated walls covered with ragged decomposing tags of 
endometrium its cavity filled with dark green semifluid matenal wnth 
a foul odor This has been called putnd endometritis This is due to a 
sccondaix' in\ asion of the uterus by anaerobes All stages may be found 
between this and septic endometntis While the putnd t)^e is usually 
due to an infection w^th anaerobes and saprophytes and the septic to 
recognizably pathogenic organisms (the chief being streptococci), yet 
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mL\ed infecaon is apparently possible and frequent The condition of 
the interior of the uterus does not always give the key to the character 
of the infection 

From this mfected cavity the infection may spread in three different 
ways, either alone or combined with one another These wa) s are (a) 
by blood vessels (veins), (b) by lymphancs, (c) by the tubes to the 
peritoneal cavity A combination of all these methods of spread oc- 
curred in 71 out of 163 cases A combinanon of (a) and (b) is most 
common Extension by (c) is more frequent after abortion than after 
full time labor 

Veil oils Extension Spread by blood stream is quite common In 
nineteen cases this type of spread alone occurred, in another thlrt)^ the 
veins were involved but not alone Infection spreads from the interior 
of the uterus through the veins of the uterine wall On section the thick 
muscular wall frequently shows multiple small abscess cavmes and the 
veins in its substance are large and contain fluid blood or infected 
thrombi The process then reaches either the pampimform plexus and 
the ovarian vein or the parametric venous plexus, the hypogastric vein 
and the common iliac vem Which system of veins is affected depends 
upon the point of entry of the mfection but no defimte connection could 
be traced between any piece of placenta and the vems involved When 
larger veins are cut open, the endothelial linmg may merely be rough- 
ened, with perhaps a thrombus adhenng to it or they may contain a 
bright red thrombus -with specks of yellow pus throughout it, or they 
may be filled entirely x\nth yellow green pus from which during life 
organisms could continually reach the circulation Periphlebitis vith 
abscess formation may occur at any point These abscesses frequently 
involve the ovary or they may rupture into the peritoneum If blood 
infection takes its own course, the next stage is the formation of meta- 
stases They occur chiefly in the lungs, notably m the lower lobes 
If an abscess reaches the pleura, it is hkely to rupture and result in 
empyema If the emboh are small, that is, composed of minute groups 
of bacteria, they are able to pass through the lungs and reach the left 
heart where they may cause endocarditis, or, passing snll further on, 
give rise to multiple small abscesses in the cortex of the kidney and pro- 
duce infarcts in the spleen No case of spread of infection by the blood 
stream xvas found that did not have a definite phlebitis 

Lymphatic Extension Lymphatic spread through the uterine vail 
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to the cellular tissue of the parametnum occurred in no less than 1 1 5 
cases In forty-eight this was the sole method of extension The uterme 
wall in these cases is hard and occasionally shows abscesses, multiple or 
single, which may rupture and cause peritomns If this does not happen, 
the infection reaches the enormous plexus of lymphatics m the para- 
metrium Frequently a massive hard edema accompamed by leukocytes 
and the deposition of fibrm takes place m this tissue Sometimes the 
spread is rapid with only mimmal tissue reaction As the process con- 
tinues, this celluhtis may extend upward behind the pentoneum on 
either side of the vertebral column or behind the colon, until it reaches 
the diaphragm, where huge collections of pus may accumulate, these 
are difficult to diagnose Organisms may reach the thoracic duct directly 
by spread along the main lymphatics Thence they gam entrance mto the 
superior vena cava and general circulation The emboli in this type of 
case are usually microscopic clumps of organisms and lung comphca- 
Gons are less common, endocardias more so, than in the blood-bome 
cases which show changes in the serous cavmes 1 e , memngias with 
mulaple abscesses in the pia mater, pencardias, pleurisy, synovitis and 
pentomtis 

Spread by way of tubes Fatal spread by the rubes alone is least 
common and is chiefly found in abortion cases The cause of death is 
pentonius The tubes are reached by direct surface spread from the 
endometnum The inflammatory process in these fatal cases always ex- 
tends too rapidly to allow the fimbna to adhere and occlude the tube 
There is no enlargement of the tubes beyond simple inflammatory 
swelling General pentomGs results and is rapidly fatal 

General pentomtis in puerperal pauents is parGcularly fatal and it 
IS not surprising that operanon is usually hopeless in view of the post- 
mortem findings Though many cases are of the diffuse purulent type, 
the loculated form is more frequent Coils of intestme are glued to- 
gether with abscess cavities in between, into these the bowel may rup- 
ture or abscesses form benveen the ascendmg and descending colon and 
the abdominal M^all and, spreadmg upward, form huge subphremc ab- 
scesses The lymphanc form, when pentomtis is present, is rapidly fatal 
Pentonius may be associated with any of the •forms of spread and was 
present in 69 of 163 cases 

iMartland'^ has analyzed the findings on 105 cnminal aboruons and 
has stated the cause of death to be peritomus in 50 per cent, thrombo- 
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phlebitis in 3 1 4 per cent, and putrid endometritis m 7 6 per cent The 
remainder died of an embolism or hemorrhage His mterpretation of the 
routes of spread are m the mam similar to that set fonh bv Holban and 
Koehler He also mentions direct extension of infection from the uterus 
to the peritoneum by perforatmg wound of the uterus Such direct 
extension of infection is also responsible for peritonitis following cesar- 
ean section It IS usually immediate although it may occur some time after 
operation, due to disruption of the uterine wound These represent the 
findings in the termmal stages of infection spreading from the uterus 
along vanous pathways m the relatively few fatal cases One must re- 
member that the spread of infection along these routes frequently is 
halted before reaching such proportions Pelvic cellulitis u ithout peri- 
tonitis or septicemia presents a favorable outlook iMany patients who 
present clmical evidence of thrombophlebitis recover 

Bacteriological investiganon of patients with puerperal infection may 
be earned out by aerobic and anaerobic cultural studies of the uterine 
or vagmal discharges and of the blood In the vast majorip’- of in- 
stances, particularly m the milder forms of infection, such studies lead 
to confusing results Most blood cultures are negative The vaginal and 
uterme cultures often show a mixed group of organisms, many of 
which are similar to those found normally in the vagma When a positive 
blood culture has been obtamed one can be sure that one has identified 
the causative organism When an organism is predominant or is present 
in pure culture in material taken from the vagina or uterus, this again 
is evidence, somewhat less strong, that the invader has been identified 
Such positive findings are usually made in the more severe infections but 
even here one may fail to isolate the causative organism 

The orgamsms which are responsible most frequently for the more 
severe grades of puerperal infection are the streptococci, of v hich there 
are both aerobic and anaerobic vaneties Of the aerobic organisms some 
are non-pathogenic, others of mild virulence, while still others are the 
most rapidly mvasive organisms knoum After many attempts at classi- 
fication a satisfactory method has been worked out These organisms 
may be divided into alpha, beta, and gamma varieties on their cultural 
charactenstics as groum on a blood agar plate The alpha variety rep- 
resents the organisms, such as Streptococcus viridans, which produce 
partial hemoly^sis, beta, those organisms producing complete hemolysis, 
and gamma, iiraifferent organisms produemg no hemolysis 
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Alpha and gamma vaneaes rarely are found m pure culture m the 
uterme or vagmal secrenons and are usually associated Muth other or- 
gamsms Both types of organisms may be found among the normal 
vagmal flora The Streptococcus viridans is associated with localized 
uterme infections and shows no marked mvasive quahties Occasionally 
It may set up a bactenal endocarditis in the wake of a puerperal infec- 
tion, usually of the postabortal type One severe and rapidly progressive 
infection caused by this orgamsm has been seen on the wards at Belleme 
Hospital, the patient dying of general peritomtis and septicemia follow- 
ing an mduced abortion At autopsy no endocarditis was found 

The most important organisms are the beta-hemoIytic streptococci, 
not only in puerperal mfection, but in human infecnon m general 
These orgamsms have been classified mto nine groups knotvn as A, B, 
C, D, E, F, G, H and K, by Lancefield^' by means of a precipitm reac- 
tion Applying this to a large number of hemolytic streptococci obtamed 
from vanous types of human infections, it has been found that praca- 
cally all of these organisms belong to Group A In a few instances other 
groups such as B, C, D, and G have been found to be the infecting 
organism Furthermore, it is possible to break down the groups mto a 
number of different types by agglutmaoon Among the strains belong- 
ing to Group A, rwenty-three different types have been found 

The apphcaaon of this method of classification to hemolytic strepto- 
cocci obtamed from puerperal mfection has confirmed many old im- 
pressions and has yielded most important facts As has been stated be- 
fore, this method has shown that Group A organisms do not and 
probably cannot exist in the vagma under normal circumstances Other 
studies have shown that almost loo per cent of the beta-hemolytic 
streptococci recovered from puerperal infections belong to Group 
A « In a few instances other groups are found to be responsible, par- 
ticularly Group B These infections are usually mild although fatal m- 
fections are reported Group A beta-streptococci have been recovered 
from the air and dust m the vicmity of infected patients They have 
been found present m the nasophar)m\ of a considerable percentage of 
normal individuals, and in a much higher percentage®' of mdividuals 
during or following acute pharyngeal infecnons Fmally m the ma- 
)orin^ of Group A infecnons mvesngated serologically, idenncal organ- 
isms have been found m the nasophar^mx of an attendant, the panent 
nerseJt, or in some other septic focus 
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The significance of these findings may be briefly summarized ns fol- 
lows Hemolytic streptococcus mfections in the puerperal woman re- 
sult from the introduction of an organism from Group A into the geni- 
tal tract, almost always dunng labor and sometimes during the 
puerpenum, from an outside source This source may he in the at- 
tendants, the patient, or in the surroundings of the patient These mfec- 
nons may be called exogenous 

One may add a few words as to the behavior of these organisms in 
vivo While less virulent strains tend to produce locahzed infections, the 
more virulent strams rapidly invade the lymphauc system and guc 
rise to the fulminating sepsis, termed by Martland,“ “utenne erysipelas ” 
Menkin-'* has shown that this characteristic is due to the lack of any lo- 
calizing defense mechanism for forty hours, such as is found with staphy- 
lococcus infections where an immediate production of fibrm plugs in 
the lymphatics, coagulation of plasma and edema localize the organisms 
This quality may be related to the production of fibnnolysin by the 
streptococcus'® Certainly experimental studies and climcal experience 
would lead one to believe that this organism tends to spread chiefly 
by lymphatics That this is not universally true can be shotvn by the 
fact that venous involvement in streptococcus mfecaons is noted quite 
frequently It is believed that the seventy of mfection with this or- 
ganism is due to the virulence of the strain rather than any immunologi- 
cal M^eakness in the individual attacked 

While this method of classification of the beta-streptococcus has 
been invaluable in making clear these facts, there are few institutions 
in this country where the technical assistance is available to carr}'^ out 
those complex procedures From a practical point of view such cases 
can be discovered very rapidly by culture of the lochia on blood agar 
plates Characteristic minute colonies surrounded by a unde zone of 
hemolysis appear tvithin 12 to 16 hours, when the plates may be read 
grossly, the findings being later confirmed by microscopic examination 
When such organisms are predommant or in pure culture and the 
patient shows a marked febrile reaction, one may be almost sure that 
one is dealing with a Group A beta-streptococcus and act accordingly 
On the other hand when such colonies are present as a minonn’- in the 
presence of many other organisms, febrile reaction in the patient usuall) 
is absent or present to slight degree It is almost likely that these organ- 
isms belong to other groups than A Positive blood cultures are onh 
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obtained in senous infections and practically always indicate a Group 
A infection 

While Group A beta-streptococcus is the cause of severe sporadic 
puerperal infection and probably all epidemic puerperal infections, at 
the present time it is uncommonly the cause of such infection in New 
York City Smce 1933, 2600 lochial cultures have been taken on the 
Obstetrical Service at Bellevue Hospital from patients with fever or 
suspected mfecaon Stxty-nine of these cultures showed hemolytic strep- 
tococci, an mcidence of 2 7 per cent In only thirty-five of these cul- 
tures were hemolytic streptococci the predominating organism On the 
Gynecological Service 622 cer\ncal cultures were taken from patients 
suffenng from abortion comphcated by fever Eighteen of these cul- 
tures or 2 9 per cent showed hemolytic streptococci These organisms 
Avere not classified Alany of these pauents showed no clmical evidence 
of the presence of a vmilent organism, showing no fever or fever of 
slight degree and short duration AA^e feel justified m assuming that the 
incidence of Group A infections must fall well below i per cent AA^atson 
states that only one severe Group A infection has been seen at the 
Sloane Hospital smce 1936 Douglas*^ states that beta-hemolyoc strep- 
tococcus was found m only i per cent of the morbid patients at the 
New York Lying-In Hospital AATile such infections are rare at pres- 
ent, there is no reason to think that this state of affairs is permanent, 
since the incidence may show a sharp increase at any time 

The anaerobic streptococci represent a group of orgamsms made up 
of a large number of strains Attempts to classify these organisms with 
serological or biochemical methods have met with failure They can 
be classified by their cultural characteristics and gas producaon into 
four types This classificauon, however, has no particular clmical sig- 
nificance They are strict anaerobes and anaerobic methods must be 
used to grow them m utenne or lochial cultures The obtaming of posi- 
ti\ e cultures from these sources has no significance smce they are pres- 
ent with a high degree of frequency m the normal vagma before labor,-’ ^ 
m the normal uterus postpartum^ and in the same locations m febrile 
cases' Attempts to prove the pathogenicity of these orgamsms has 
generally met with failure^' It is, therefore, impossible to mvestigate 
the nature of this infection from an experimental pomt of view Somner®- 
beheies that the invasion begins by Ijnnphatic spread This is followed 
by imolvement of the vein walls and, as a result of this, venous throm- 
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bosis This behef is borne out by the moderate paramctntis present in 
thrombophlebitis and by the microscopic appearance of the imohed 
veins In spite of lack of proof, an increasmg number of obsen^ers arc 
convinced that these organisms are responsible for a large proportion of 
puerperal infections 30,33,31,35 j^his conviction is based on the fairly fre- 
quent occurrence of cases of suppurative thrombophlebitis of the uterine 
veins accompamed by a bacteriemia with these organisms and the pro- 
duction of metastatic abscesses, chiefly m the lungs It must be empha- 
sized that special anaerobic methods®® must be used to grow these or- 
ganisms from the blood While the factors which cause these organisms 
to take on pathogenic qualities are at present unknown, it is possible that 
trauma may contribute since most patients showmg this type of infec- 
tion have had mechanical mterference in the delivery of the fetus 
Since the source of this infection lies almost certainly in the vaginal tract 
It may be properly called an endogenous infection 

While the above-mentioned organisms are probably the chief of- 
fenders, nevertheless, one must remember that puerperal infection may 
be caused by many other bacteria The colon bacillus may be causative 
and is usually introduced by fecal contammaaon of the genital tract 
or because of an accompanying urinary mfecoon Such infections are 
usually local although occasional cases of bactenemia are obsen'cd 
Even when this organism appears in the blood stream, spontaneous re- 
covery occurs as a rule Gonococcus is a faurly frequent cause of puer- 
peral fever, the spread of infection upward from the cenu\ being 
favored by labor and the postpartum state These infections follow the 
characteristic course of gonorrheal salpingitis Staphylococcus infections 
are usually local but occasionally severe spreadmg infections develop 
with bactenemia and multiple embolic abscesses Pneumococcus, 
gas bacillus, and B typhosus infections are occasionally seen tUI of them 
are probably conveyed to the vaginal tract durmg labor and deliver)^ 
The source of the pneumococcus in the primary type of infection must 
undoubtedly be from the nasophar^mx of patient or attendant In the 
secondary type, it is metastatic from a pneumonia Infections by the last 
two organisms result almost certainly from fecal contamination of the 
vaginal tract 

The incidence of puerperal infection is usually determined by ca 
culating the incidence of fever postpartum Since variations in standards 
and other factors make the exact determination of general incidence 
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MORBIDITY CHART 


Chart I 


difficult, figures from the Obstetncal Service at Bellevue Hospital will 
be quoted The standard of morbidity used is based upon a fever of 
100 4° F or more, persisting over twenty-four hours durmg the puer- 
perium, excludmg the first twenty-four hours after dehvery While this 
includes patients with fever due to other causes than gemtal tract infec- 
tion, esamated to be from lo to 20 per cent, it fails to include many 
mild febrile reacaons due to gemtal infection It may, therefore, be 
considered a fair rough estimate of the incidence of puerperal infection 
In 11,400 pauents delivered since 1933 the average mcidence of fever 
of this degree has been 10 5 per cent Chart I shows a graphic representa- 
tion of the month by month vanaaon of morbidity calculated on this 
standard as tvell as on similar standards based on 100° F and ror° F 
fever It tvill be seen that the majonty of these fevers are slight, only 
about 4 to 6 per cent of the patients showing fevers of loi ° It may also 
be noted that there is no marked evidence of seasonal variation although 
in some years the morbidity appears to be greater m the winter and sprmg 
months This is m marked contrast to the severe hemolytic streptococcus 
infections obsen^ed on the Obstetrical Service and on the Gynecological 
Sen ice following full term pregnancy and abortion Those have in- 
1 arnbly occurred between late November and early May This corre- 
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spends Avith the seasonal incidence of other hemolytic streptococcus m- 
fecnons, particularly of the nose and throat This relationship may be 
taken as additional evidence of the almost certain source of these mfec- 
nons Applying the stated standard of morbidity to this group, v e find 
that 1180 panents had postpartum fever The vast majonty of these pa- 
uents had fever of slight degree and short duration No clinical e\ idencc 
was present of spread of infection past the uterus Even m severe infec- 
tions only a mmonty gave any chmeal evidence of spread Relatnely 
few could be classed as spreadmg mfecuons It is of interest here to note 
that Rivett^” in an analysis of 533 severe cases found that 57 per cent 
appeared to be infections localized to the uterus 

During this same period there occurred fifty-three deaths, an inci- 
dence of 4 65 per thousand dehvered patients Seventeen of these deaths 
or 32 per cent were due to mfection, an incidence of deaths from infec- 
uon of I 5 per thousand dehvered panents 

Of the seventeen deaths, five occurred m panents delivered by ce- 
sarean secuon All of them had general peritomns, which began either 
immediately following operanon or after a lapse of several days during 
which nme there was evidence of a severe uterine infecnon 

Excluding the latter cases, there were twelve deaths among the \a- 
ginal delivenes Among these is one panent with primary pneumococcus 
infecnon of the uterus with bacteriemia and meningitis Another shov cd 
a Staphylococcus aureus infecnon, bacteriemia apparently arising from 
a thrombophlebitis of the arm on the seventh day postpartum in a patient 
who had a cesarean and hysterectomy for accidental hemorrhage She 
had mulnple transfusions, infecnon gaimng entrance through one of 
these small wounds Autopsy revealed a bacterial endocarditis Two pa- 
tients showed general peritomns and bacteriemia due to hemol\ tic strep- 
tococcus, the former diagnosis being verified at autopsy in one instance 
and at laparotomy in the other Tavo patients did not come to autopsi 
In one the exact type of sepsis is unknomi The other shoved clinical 
evidence of a suppurative thrombophlebitis vnth no demonstrable bac- 
teriemia Autopsy was performed on the remammg sl\ cases Tvo 
showed gangrenous endometrins and associated suppuratne thrombo 
phlebitis, V hile three shoAved suppuratwe thrombophlebitis, the uterus 
appearing comparatiA’’ely normal In tAim of these cases an anaerobic 
streptococcus bacteriemia AA^as demonstrated, and this organism vas sus 
as a causative agent in the other three All of these patience 
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PRENATAL FACTORS RELATING TO MORBIDITY 
Morbid Percentaqc 


Clinic fe-JoflOSS) 

Non clinic f28of40o) 
Primiporoe (54 of 599) 
Multiporae (38 of 060) 
Coitus ( 17 of 365 ) 
Anaemia (45 of 641) 
Foci of Infeo+ion (36of 656) 

Syphilis (3 of 113) 

(Incidence Syphdn 
l°/o M3 of K59) 
Multiple FVegnancy(2 of 13) 
Toxemias (18 of 49) 
(Incidence 3% 49 of 1459) 



44 % 


4 6 % 
54 % 



15 % 


36 6 % 


Ample Reives (7i of M26) m 
A bnormal Reives (ZO of 33) im 

Average Morbidity 
for all patients 


596 


6 3% 

Chart II 


60% 


showed pulmonary emboli or mfarcts In the last, the patient died a few 
hours after a long dry labor with mtrapartum fever She had an acute 
exacerbation of fever following dehvery Autopsy revealed nothmg un- 
usual but the blood cultures taken before death showed anaerobic strep- 
tococcus The labors m the last group of six patients were marked by 
length, premature rupture of the membranes, armuotic sac infection, 
instrumental delivery, manual removal of the placenta, and tamponade 
of the uterus Only one patient had a normal labor and dehvery Her 
infecnon was undoubtedly influenced by a pad accidentally left in the 
vagina Rivett®« has called attenaon to the high incidence of obstetncal 

interference in postpartum patients showing anaerobic streptococcus 
bacteriemia ^ 


A group of these patients havmg a fever of ioi° or more in the 
postpartum penod have been analyzed by George Bowen in an endeavor 
to bring out factors occumng durmg pregnancy and labor which may 
be related to the appearance of postpartum fever Chart H shows the 
antepartum factors It wiH be seen that there is httle difference betiveen 
the patient who attends clinic and the one who does not Pnmiparae 

to the longer labor and the greater degree of trauma A rather startling 
increase occurs among toxemias which may have some relation to then 
g ncnl condition and to a high mcidence of interference Patients xnth 
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INTRA-PARTUM FACTORS RELATING TO MORBIDITY 


PROCEDURE OR CONDITION 
Spontaneous Dellve^yC42^ 1179) 
Assis+ed Breech (5 of 58 ) 

Low Forceps (lo of Il6) 
Episiotomies Repaired ^35 of 378} 
Delivery on Unstenie Field C5of56) 
Breech Extraction ( i of 14) 
Premature Rupture Memb 96hr3fiofi5) 
Version^ Breech Extraction (2. of 7) 
Medium Forceps 03 of 43) 
Prolonged Labor over 50hr*.fMof40) 
Cervical Laceration Repaired (6 of 23} 
FbstRartum Hemorrhage (26 of 69) 
Elective Cesarean (8 of 14) 

Manual Removal Placenta (5 of 8) 
Ffacking of Vfagma or Uterus (9ori4) 
Cesarean after Labor (14 of 20) 



'V 

6 3^ Average Morbidity 

for all Deliveries (92of 1459) 


5796 
■■63 96 
■■■ 659 o 

70 <>6 


Chart III 


abnormal pelves show a very high rate probably due to prolonged 
labor and the high frequency of difficult operative deliveries Chart III 
shows the intrapartum factors It can be easily seen that with the ev 
ception of low forceps and breech extraction, all operauve manipulation 
IS accompamed by a great increase m morbidity One cannot lay all the 
responsibility for fever on these procedures alone Stnet mdicaoons are 
laid down for their performance and m many cases the additional fac- 
tors of prolonged labor, ammotic sac infection, and trauma, contribute 
to this mcrease 

This brief summary of the pathological and bacteriological features 
of puerperal infection, tinctured with some data on the background, 
mcidence, seventy and mortality gives us the fundamentals on which 
methods of prevention and treatment can be based A consideration of 
these methods must be limited m this presentation to general principles 

Prevention is by far the more important field since by it alone are 
we likely to dimimsh the incidence and mortahty due to postpartum 
infection While difficult to prove, it seems qmte obvious the pregnant 
woman m a perfect state of health at the onset of labor should be 
more resistant to mfecoon than the women suffermg from anemia, p> e 
IiQs, toxerma and other common antepartum comphcaaons Close ob 
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sensation during pregnancy should lead to the control of many of these 
conditions Careful study of the charactensacs of the pelvis, and as a 
consequence, the consideranon of possible difEculties during labor, 
should lead to an earher decision as to whether certain patients should 
be dehvered by cesarean section or allowed to go through labor Here 
the vanous techniques of Roentgen pelvimetry are becoming of great 
aid to clmical judgment, particularly when uahzed during labor In 
other words, adequate antepartum care must play a part m the reduction 
of mfection 


Since It must be generally admitted that most obstetncal patients 
suffenng from comphcations of pregnancy and labor can be handled 
more efficiently and, as a rule, more safely m hospitals, a word may 
be said m regard to such institutions Ideally an obstetncal hospital 
should be an entirely separate umt, with adequate facihaes for com- 
pletely separating patients shomng evidence of postpartum infection 
from those who do not The mmgling of normal postpartum obstetncal 
patients with those suffenng from general surgical and medical condi- 
tions IS mdefensible When an obstetncal service is conducted as parr 
of a general hospital, it should be placed m a part of the msatution as 
remote as possible from wards contaimng patients suffenng from acute 
infectious diseases To send a patient to an msatution which does not 
obsen^e this fundamental m obstetncal organizaaon is to mvite mfecaon 
Because the sources of mfecnon are vaned, it is obvious that the 
routes of mfecaon and the methods of prevenaon must be different 
As has been pointed out before, the sources of puerperal mfecaon may 
be classed as exogenous and endogenous The recent bactenological 
studies lead to a clear-cut concepaon regardmg prevenaon of the exo- 
genous type, the commonest forms of which are caused by Group A 
beta-saeptococcus and B coh They must be considered separately 
The principal sources from which Group A strams are denved m 
puerjieral cases are from the nasopharynx of attendants or of the woman 
lerself and^om sepac foci m fellow paaents, members of the family 
or erself The source of such organisms and the method of transmis- 
aon to the gemtal tract have been classified by Hare^ as follows 

rganisms denved from a preexistmg mfecaon m the neighbor- 
hood of the patient ° 


Transmitted by 
mfecaon of the 


air-bome mfecaon, by instruments or hands, by 
nasophaiynx of the paaent and transfer as under 




C, by contamination of hands of patient touching vulva 
B Organisms derived from the nasopharvmx of an attendant 

Transmitted by direct droplet infection, by direct droplet infec- 
tion of the hands of the patient, by direct droplet infecnon of 
the throat of the paaent and transfer as under C to the genital tract 
C Organisms derived from the nasopharynx of the patient herself 
Transmitted by contamination of the hands touching vuha, bv 
passage of organisms to the feces and subsequent contamination 
of the vulva dunng dehvery, by passage of organisms by way of 
blood stream to placental site, by contaminanon of air and dust and 
transfer by atr currents 

D Organisms denved from hands of the attendant 
Transmitted by direct transfer to vulva 
E Organisms derived from the hands of the patient 
Transmitted by direct transfer to vulva 
It should be obvious since the above sources and methods of transmis- 
sion are capable of demonstration, that an obstetncal techmque can be 
devised to block this type of mfecaon The cardinal points of such 
a technique are that ( i ) dehvery should be carried out in an environ- 
ment free from infection, (2) doctors and nurses should refrain from 
practicing obstetrics when suffermg from acute nasophar)mgeal infec- 
tions of any sort, (3) droplet infection from the nasopharvmx of car- 
riers to hand or vulva should be mmimized by the adequate masking 
of both nose and mouth of all attendants during labor, deliver}^ and 
the early puerperium, (4) scrupulous attenaon should be paid to surgi- 
cal technique by both nurse and doctor dunng labor and dehver}^, and 
(5) patients should be warned against touching the vulva 

These same prmcipals apply equally well to the prevention of the 
much rarer primary pneumococcus infections 

The prophylactic use of sulfanilamide m patients at term has been 
suggested and there is experimental evidence to show that it may be of 
value The infrequency with which Group A infections are encoun- 
tered in this vicinity leads to the conclusion that this measure would 
not be practical under the present circumstances TTie prophylacnc use 
of this drug under epidemic conditions or in individuals who have been 
exposed to such infection Avhen close to term is another matter Here 
It may prove of great value 

The prevention of B coli infections would appear to be main) 
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one involving (a) the cleanng up of unnary infections dunng preg- 
nancy— sulfanilamide and the related drugs have proved of great value 
in accomplishing this end,^® (b) an adequate preparation of the vulva 
before dehvery, mamtenance of an empty rectum dunng labor, and care 
to avoid contammation of the vulva with feces dunng delivery Since 
the gas bacillus is also denved from the feces, this last group of mea- 
sures applies as well to the prevention of infections by this organism 
While the pnncipals of prevention m exogenous infections are quite 
definite, it is much more difficult to devise means of prevention of endo- 
genous infecuons The pnncipal organism associated with this type of 
infection is the anaerobic streptococcus As has been pointed out, these 


orgamsms are present m the vagmal tract of a large percentage of nor- 
mal women before dehvery, and in most instances, they give no evi- 
dence of pathogemcity m the postpartum period Infections with this 
organism follow most often a prolonged exhausting labor, often with 
ruptured membranes, and usually temunated by difficult operative pro- 
cedures Two possible measures of prevention have been suggested 
Careful antepartum study should anacipate a certam proportion of such 
labors and should lead to the decision to dehver the patient by cesarean 
section rather than by the vaginal route It should be remembered, how- 
ever, that such labors do not result merely from defects of the bony 
pelvis but also from variation in the soft parts, deficient pains and ab- 
normalities of fetal presentation Such a measure of prevennon is easier 
to oudine m theory than to put m practice Early decision during labor 
as to the method of dehvery and the choice of the proper type of ce- 
sarean section will mimrmze the danger of operation 

Another measure of prevention consists m the attempt to sterilize 
the vaginal tract during labor by various agents Mayes®® states that a 
marked lowenng in morbidity has followed the use of mercurochrome 
instillations during labor It has been shown that mercurochrome, mer- 
thiolate and other drugs markedly dimmish the number of vamnal or- 
ganisms ■"> Colebrook^i confirms this observation using a number of anti- 
scpncs, he points out, however, that the orgamsms rapidly reappear 
n t at t e new flora contains many organisms not present before He 
feels that the use of such agents is of no value, and since they may 
n)urc t e defense mechanisms of the vaginal mucous membrane the^ 

g msrillanons of acnflaiine and glycerine are employed dunna h- 
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bor, there is a marked drop m posiuve cultures obtained from the lower 
uterme segment of those patients coming to cesarean secnon As com- 
pared to an untreated series with 44 per cent posiuve cultures, he was 
able to show only 4 2 per cent We have had no experience w ith the 
use of vaginal antisepucs durmg labor at Bellevue Hospital but feel that 
they may prove of value in diminishing the number of endogenous in- 
fecuons This group of mfections present a host of unsolved problems 
to the investigator Unul some of them are solved, these infecuons can- 
not be controlled 

In conclusion let us consider the influence of pathological and bac- 
teriological studies on the treatment of infecuon after it has taken 
place Such treatment can be considered under nvo heads, surgical and 
medical Surgical therapy insmlves relauvely few procedures, the most 
important of w hich consist of hysterectomy, ligauon of veins draining 
the uterus, drainage of peritomus, drainage of parametnal abscesses and 
the removal of retamed secundines The madequacy of some of these 
procedures, as shown on the autopsy table, together wth the marked 
tendency of the individual to localize infecuon spontaneously and to 
recover, has led to the abandonment of some of these procedures Hys- 
terectomy is rarely performed in these pauents and in the records of Bel- 
levue Hospital for the past seven years only one such operanon has 
been done for this mdicauon The pauent had a degeneraung fibroid, 
infected wnth Staphylococcus aureus, and recovered promptly after op- 
erauon After a trial, ligation of thrombosed vems has been abandoned 
because of the uncertainty as to the exact pomt to be attacked and be- 
cause of dubious results Most authoriues advise against the drainage 
of general peritomus arismg from a utenne focus Our owm experience 
at Bellevue leads us to believe that this operanon tends to hasten the fatal 
terminauon Surgical inten^enuon at present is limited to the drainage 
of localized peritoneal exudates and of parametnal abscesses The latter 
procedure is particularly effeenve and usually leads to rapid recover)'' 
Fmally, one ma'v mennon the remoAml of retamed placental fragments 
These fragments are present far more often after early abortion than 
after full term delivery, and the factor of infecuon frequently compli- 
cates their presence Many authoriues urge extreme conservatism until 
all chnical evidence of infecuon has subsided for some time before re 
sorung to surgical removal On the other hand, the removal of these 
fragments from pauents showing clinical evidence of a localized mfee 
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tion organisms of low pathogenicity is followed by rapid recov- 
ery m most instances Such cases infected with Group A streptococci 
should recen e chemotherapy as a prelimmary to the surgical procedure 
The mam features of general care of these patients consist in com- 
plete bedrest, fresh atr, sunhght, ample diet, and expert nursing atten- 
tion The gastromtestinal disturbances secondary to a spreading pelvic 
infection may make necessary suction drainage of the stomach and in- 
testinal tract and the use of parenteral fluids contaimng glucose and 
electrolytes The marked anemia frequently obsen^ed m these infections 
must be combatted with repeated transfusions Less effort is expended 
in the elimination of pelvic exudates since it has come to be realized 
that both the process of parametritis and of thrombophlebitis represent 
important defensive mechanisms which tend to limit the spread of or- 
ganisms Once the spread is hmited and the full defense of the pa- 
tient is mobilized, such exudates tend to disappear spontaneously, pro- 
viding abscess formation does not take place Patients seen a year after 
recovery from the most severe pyogenic puerperal infection rarely 
show on examination any evidence of any residual lesion 

In addition to the general care of the patient, many special forms 
of therapy have been employed in these infections Vaccines, serums, 
and a host of drugs have been used only to be discarded as valueless 
The advent of sulfanilamide and its related compounds is, therefore, a 
great advance 


Howe\ er, it must be pointed out that these drugs are only of value 
m certain types of infection which, at present, constitute only a small 
percentage of the total number occurring m this region To use them 
rationally an early diagnosis must be made as to the nature of the in- 
vading organisms As has been pointed out before, this can only be done 
on the basis of a posiuve blood culture or on the finding of a pre- 
dominant organism in the lochial or uterine culture In the maionty 
of instances, blood cultures are stenie and lochial and utenne culturi 
show a mixed group of organisms The most frequent bactenemia ob- 
scn^cd in these patients at Belleme Hospital is that caused by the anaero- 
bic streptococcus, the second most frequent, that caused by the beta- 
hemolytic streptococcus Colebrook reverses this frequency m his re- 
ports, vhich deal of course xMth much larger groups of cases Bac 

b ty '“pyiococcus, by colon 

and by gas bacillus infections are rare The beta-hemolytic 
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streptococcus is the commonest clear-cut infection to be detected by 
means of iochial or uterme cultures As has been noted, it is rarcK 
found at the present time Gonorrheal infections are usually disclosed 
by the exammanon of direct smears from the cervLx and urethra Cul- 
tural methods are available, are more efEcient, but have not yet pro\ cd 
suitable for use as a routme diagnostic measure 

Considenng the value of chemotherapy on such infections, it may 
be stated, from the chmeal and laboratory expenence of the past few 
years, that such treatment is of great value in puerperal infections 
caused by the beta-hemolytic streptococcus, pneumococcus, staphilo- 
coccus and gonococcus Such treatment has proved of no value m geni- 
tal infecuons caused by the anaerobic streptococcus and colon bacillus 
Doubt has recently been expressed as to the value of chemotherapy in 
gas bacillus infections 

The most important group of infecuons affected by these drugs is 
that caused by the beta-hemolytic streptococcus One can classify pa- 
nents showing this infectmg organism mto four groups (a) Patients 
with positive cultures and no evidence of disease, (b) those showing 
positive cultures and slight degrees of fever, (c) those showing positive 
cultures, high fever but no evidence of spread past the uterus, and (d) 
those showing positive cultures, high fever, bacteriemia and other evi- 
dences of spread past the uterus The latter tiy^^pes of cases may be called 
severe local and severe spreading mfections Chemotherapy should be 
hmited to these two groups Colebrook'*® reports a mortality of 22 8 
per cent in patients with this degree of infection from 1930 to 1935 
Since the advent of sulfanilamide this mortality has been reduced to j > 
per cent There are no reports in this country that can be compared 
to his, since no one observer has treated such numbers of this infection 
Some idea of the infrequency with which severe mfections with this 
organism are encountered at present may be gathered from the fact 
that in spite of careful search, one year elapsed before finding a sci ere 
hemolytic streptococcus puerperal infection at Bellevue Hospital to treat 
with sulfanilamide Since this time we have seen eight cases of post- 
partum or postabortal sepsis with bacteriemia caused by this organism, 
all of whom have been treated with sulfanilamide Five recosered and 
three died, a mortality of 37 4 per cent Between Januar^^ i, 1933. ^nd 
September i,\ 1936, twelve such cases were admitted Ten of these pa 
tients died, th'b mortality for the group being S3 3 per cent hiie t i 
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IS a small senes, nevertheless it shows a marked improvement in our 
results Furthermore, all the patients with severe local infections have 
recovered and none have developed bactenemia after treatment was 
begun It is of interest that two of the patients who died showed sup- 
purative thrombophlebitis of the pelvic veins and one, bactenal endo- 
carditis Lockwood^^ has pomted out that this type of lesion among 
others is not favorably affected by chemotherapy Sulfanilamide, m our 
hands, has prqved the most satisfactory drug for this type of infection 
It can be used over long periods with relatively little disturbance of the 
patient Time does not permit enlarging on the details of treatment 
which doubtless will be taken up by other speakers at this meetmg 
A few brief remarks may be made on the other types of infection 
suitable for chemotherapy Gonococcal infections respond readily in 
the majority of instances to sulfanilamide In refractory cases additional 
treatment with sulfapyndme will often clear up this mfection The 
value of sulfapyndme in pneumococcus infections both with and with- 
out serum has been abundantly demonstrated and should be of value m 
both primary and secondary genital infecnons We have had no expe- 
rience in Its use in pnmary infections Sulfathiazole and sulfamethyl- 
thiazole appear to be better agents to use when staphylococcus infections 
are present No opportunity for their use has presented itself at Bel- 
levue, but I am acquainted with the details of one patient with puerperal 
septicemia in whom recovery took place under treatment with the lat- 
ter drug 


One can say, then, that the advances m chemotherapy have been 
of great assistance to the obstetrician m the treatment of a small group 
of cases caused by certain specific orgamsms Fortunately, in this group 
we find infections of the most severe and fatal type, notably the Group 
A beta-streptococcus In the vast majonty of puerperal infections a 
mixed group of organisms is present In a few of these cases we know, 
and in a large number we have cause to suspect that the anaerobic strep- 
tococcus plays a leading part There is no knoxvn agent which affects 
favorably infections caused by this organism This may well be due 
to the type of lesion produced which is, in a high proportion of cases 
suppurative thrombophlebitis Perhaps some future discovery will pro- 
uce a successful agent against this tjqie of infection At present we must 

ntml™ ’ “"d 
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BRUCELLOSIS^ 

^'\^ALTER M Simpson 

Director, Kettering Institute for Medical Research, Miami Vallej Hospital, Dayton Ohio 

m RUCELLOSis (undulant fever, Alaka fever, Mediterranean 
fever, goat fever, contagious or infectious abortion of 
cattle. Bang’s disease, Te\as fever, Rio Grande fever, 
et cetera) is now known to be a common and widely 
distnbuted disease of animals and man Our studies of 
this disease, begun in 1928, resulted m the discovery of nmety cases m 
and about Dayton during a period of eighteen months In 1930, the 
author expressed the belief that brucellosis would soon become recog- 
nized as a major pubhc health problem That this opinion was justified 
has been abundantly substantiated by developments of the past decade 
The first cases of Malta fever to be recognized m this countr)’- oc- 
curred among men recently returned from the Tropics (Alusser and 
Sailer, 1899) Craig (1905) not only detected many cases among men 
m the Army who had sensed m the Philippme Islands, but also estab- 
lished the diagnosis m a nurse who had never been out of the countr)^ 
and u^ho liad had no contact with patients with Malta fever Craig 
suggested at this time that many patients with atypical typhoid-like fever 
might be suffering from Malta fever A few cases of the disease were 
reported from goat-raising areas m Texas, Neiv Mexico and Arizona 
by Gentry and Ferenbaugh (1911) and by Yount and Looney (1913) 
Then the disease apparently faded from medical consciousness for a 
decade, ivhen Lake and Watkins (1922) published their starding report 
of an epidemic of Malta fever m Phoenix, Arizona, which they traced 
to the infection of raw goat’s milk Up to this time physicians naturally 
associated brucellosis only with a goat source It v'^as the monumenral 
obsen^ation by Alice Evans (1918), that the organisms of Malta feicr 
and contagious abortion of cattle were for all practical purposes indis 
tinguishable, that led to the discovery of the widespread occurrence 0 
Brucella infection of bovine and porcine origin 

• Pre-^ented before the 1940 Gradu-tte Fortnight of The Neii Yoil. Academy of Medmne, Ort 
24, 1940 
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Following the first report by Keefer (1924) of a case of brucellosis 
due to the abortus variety of the organism, a rapid succession of reports 
of cases of bovine or porcine ongin appeared from South Afnca, 
Canada, Germany, Sweden, Norway, Denmark, Italy, Great Bntam, 
Switzerland, The Netherlands, France, Puerto Rico and New Zealand 
Subsequent reports leave httie doubt that brucellosis is world-wide in 
Its distribution and is most prevalent in those areas m which Brucella 
infection of cattle, hogs and goats is widespread 

For twenty-one years the Micrococcus melitensis of Bruce and the 
Bacillus abortus of Bang had been regarded as separate, unrelated species, 
unnl Alice Evans’ observanon that the two organisms are mdistmguish- 
able morphologically, biochemically, culturally, and by ordinary ag- 
glutination tests The results of further studies led Evans to state that 
the two orgamsms probably possessed similar pathogenicity for human 
subjects In 1927, Carpenter recovered an organism mdistinguishable 
from Brucella abortus from the blood of ten human beings suffenng 
from brucellosis, five pregnant heifers moculated with these cultures 
promptly aborted These observ^anons of Evans and Carpenter have been 
confirmed by many workers throughout the world It is now knotvn 
that the organism which produces contagious abortion in cattle and 
other domestic animals is capable of producing in human beings a dis- 
ease clmically and bacteriologically similar to the Mediterranean type of 
Malta fever 

Since Bruce had described the organism as a coccus and Bang had 
termed it a bacillus, it became apparent that the melitensis-abortus group 
of organisms should be reclassified The proposal by Meyer and Shaw 
that the organisms should be designated by the genenc name Brucella 
has met u ith universal approval Consistent with this proposal, the name 
Brucellosis has been generally adopted as the single designation for the 
disease produced in animals and man by the Brucella The organism 
usually associated mth goat infection is termed Brucella mehtensis, 
while the organism of infecnous abonion of cattle is called Brucella 
ibortus Tnum described a third related organism associated with the 
infection m sw me, wduch has been designated Brucella suis 

Organisms which have been designated as caprine (mehtensis) or 
porcine (suis) have been recovered from cow’s milk The antigenic 
differences are probably best explained on the basis of host adaptation 
It seems probable that Brucella abortus is the pnminve strain from w hich 
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Other strains have developed as the result of passage through lanoiis 
animal hosts 

The importance of brucellosis as a rapidly developing public health 
problem is vividly indicated by recent expenences with the disease m 
the United States Prior to 1927, the sporadic cases which were en- 
countered n ere regarded as clmical cunosines Most of these v ere re- 
lated to endemic foci of goat infection in Texas, New Mexico and 
Arizona During the years 1927 to 1930, the recorded cases numbered 
217, 649, 1301 and 1385, respectively During 1929, cases of brucellosis 
were encountered in every state of the Union In 1940, 3358 cases were 
officially reported to the U S Public Health Semce by State Health 
Departments It is undoubtedly true that the number of cases actually 
occurring is much larger than that reported Hardy reported the oc- 
currence of i 66 g cases in one state (Iowa) from 1925 to 1935 It has 
become more and more apparent that this rapid increase in the incidence 
of the disease has been due chiefly to infection of human beings with 
the orgamsm of contagious aboraon of cattle and hogs American physi- 
cians soon reahzed that these observations provided an explanation for 
their failure to arrive at a confirmed diagnosis in many cases of typhoid- 
Iike and malaria-like diseases 

Among urban populations, the disease appears to be transmitted 
through the rav' milk of cattle infected with Brucella abortus Of the 
220 patients with brucellosis studied personally by the wTiter, the inges- 
tion of raw milk or unpasteunzed dairy products contaimng the organ- 
ism of contagious aboruon of cattle was demonstrated to be the source 
of infection in the great majority of instances, these findings are cor- 
roborated by the mvesagations of Carpenter, King, Orr, Huddleson, Far- 
bar, Mathews, Sensenich, Giordano, Ey and others Hardy expresses the 
belief that direct contact with infected cattle and hogs has been re- 
sponsible for a great number of cases of brucellosis occuring in Iowa 
Hardy’s mvestigations of 991 cases of brucellosis occurring in that 
State, led him to the conclusion that the abortus and suis species of the 
organism are about equally responsible for the brucellosis morbidity m 
the State Hardy has demonstrated by animal experiments that the slm 
may act as the portal of entry of the orgamsm Morales-Otero, of Puerto 
Rico, has reproduced the disease m human volunteers by inoculations 
through abraded skin It is apparent, therefore, that there are two im 
portant sources of infection for man, that is, the ingestion of rav mill 
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or unpasteunzed dairy products containing Brucella, or direct contact 
\nth infected fresh animal tissues or discharges There is no defimte 
evidence of man-to-man transmission of the disease 

Clinical Manifestations in A'Ian 

Because brucellosis presents many symptoms and signs common to 
typhoid fever, malana, tuberculosis and influenza, it is frequently con- 
fused ivith these diseases Many physicians have arrived at a tardy diag- 
nosis of brucellosis only after repeated negative Mhdal reactions, the 
failure to demonstrate the malarial plasmodium, and the inability to 
elicit physical signs or x-ray evidence of tuberculosis Less often, the 
disease has been confused with acute rheumatic fever, subacute bac- 
terial endocarditis, bronchiDs, pyelitis, appendicitis, cholecystitis, or 
tularemia 


Si MPTOXLATOLOG1 

As knowledge of the clinical manifestations of brucellosis has ad- 
vanced, particularly during the past decade, it has become more and 
more apparent that the older text book descriptions of the symptomatol- 
ogy of the disease were based largely on experiences with brucellosis of 
goat origin The classical clinical picture of a disease characterized by 
an undulatoty, remittent, or intermittent fever, drenching sweats, chills, 
headache, backache, muscular and joint pains, weakness, loss of weight, 
possibly a palpable spleen, an infrequent skin eruption, leukopema with 
lymphocytosis, and secondary anemia, pertains chiefly to the severe 
acute forms of the disease In a high proportion of cases, the disease pur- 
sues a relauvely mild, prolonged course, extending over many months 
or years The early descripuons by Hughes and Craig included many 
sucli cases Alice Evans and others have more recently dmected particular 
attention to the common chronic ambulatory form of brucellosis in 
V Inch the patient, whose spirits are already depressed by conunued ill 
icarh, IS often given further discouragement when a diamiosis of 
neurasthenia is made Many “neurasthenics,” whose chief complamts 
ere exhaustion, insomnia, irritability, and a vanety of aches and pains 
In\ c been found to be victims of chronic brucellosis 

Since the si mptomatologi^ of the acute and the chronic forms of 

scpin!r ' "'“'fatMons w,ll be considered 




Acute Brucellosis 


The incubation period has been found to vary from file d ns to 
longer than one month In accidental laborator)’^ infections the incuba- 
tion period has varied from ten to tn enty days The prodrome is not 
unlike that of any general infection, u ith a gradual onset, although m 
occasional cases the disease is initiated with a sharp chill and rapid ele- 
vation of temperature to 103-105 F (39 4-40 6 C ) A sense of tiredness 
and weakness, loss of appeute, constipauon, headache and backache arc 
common early sjmiptoms Usually, the panent becomes graduallv avarc 
of an afternoon or evemng rise m temperature, associated mth chills or 
chilly sensations, nocturnal perspiration and weakness The patient often 
feels quite tvell durmg the morning hours, particularly m the early stages 
of the infection As the temperature rises, durmg the afternoon or e\ cn- 
ing, the s}^mptoms gradually return and increase in sevent\’ The noc- 
turnal exacerbations of fever occasionally reach great heights (106-107 
F, 41 I -4 1 7 C) There is often a remarkable dispann^ betueen the 
subjective sense of fever and the height of the fever as registered b\ 
the clmical thermometer, in many instances the pauent does not com- 
plain of fever, nor does he present a febrile appearance, but the ph\si- 
cian finds, to his surprise, a fever of 101-103 F (38 3-394 C) As the 
fe\ er abates, chills and sweating occur If defen^escence is rapid, the 
perspiration is more hkely to be of a drenching character In such cases, 
the sweats, which literally saturate the mght clothmg and bedding, are 
one of the most impressive features of the disease The perspiration often 
has a peculiar sweetish, fend odor The chills may be set ere enough to 
be regarded as true rigors in about one-third of the acute cases Alani 
patients experience only mild chilly sensations, while in about one- 
fourth of cases chilliness is absent 

Arthralgia and muscular pains are prominent features of the acute 
form of the disease in approximately one-half of the cases The joint 
pains may be more pronounced during the onset or thev niav persist 
throughout the course of illness The myalgia may be accompanied 
a feeling of “stiffness” not unlike the muscular soreness v hich follovs 
vigorous exercise Hydrarthrosis and transient penarncular spelling 
ha\ e been obsen'^ed occasionally Permanent mnpairment of the joints 
usually does not occur Suppurative osteomyelitis as a complicanon of 
brucellosis has been described with increasing frequenc)’’ during the past 
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few years In most of the reported cases the \ ertebrae, particularly m 
the lumbar region, were attacked In some mstances other bones, such 
as the humerus, femur, skull and nbs, were affected While the osteo- 
myehns sometimes occurred relatively early in the course of the disease, 
in most cases it was a late comphcation, occasionally occurring after 
apparent recovery from acute brucellosis Feldman and Olson found 
similar examples of Brucella spondylitis in twenty-four hogs, an average 
occurrence of one m every 6000 swine slaughtered 

Marked restlessness and insomma usually accompany the nocturnal 
febrile exacerbations Delinum occurs in some cases m which the fet er 
reaches great heights Regional Brucella locahzations in the bram, spmal 
cord or meninges may occur during the acute phase of the disease and 
produce sx'-mptoms and signs of encephalitis, myehtis or menmgitis, such 
complications are, however, more commonly observed as delayed mani- 
festations of brucellosis According to Roger and Poursines, whose re- 
cent classical monograph has aroused great mterest in the frequency of 
central nenmus system invasion by Brucella, the meningeal mvolvement 
predominates, and the development of encephahtis or myelitis, or both, 
is usually secondary to the meningitis Because of this predilection for 
memngeal localization, Roger and Poursines have termed this form of 
the disease “memngoneuro-brucellosis ” The involvement of the central 
nen'ous system may produce the first and only symptoms of the disease 
The symptomatology laries greatly, dependmg upon the extent of 
meningeal im asion and the presence of additional complications mvolv- 
ing the brain, spinal cord or penpheral nerves In a patient xvith brucel- 
losis, the de\ elopment of such symptoms and signs as severe headache, 
tertigo, diplopia nuchal rigidity, aphasia, psychic disturbances and 
xanous forms of paralysis, xvhich are often evanescent, calls for exami- 
nation of the cerebrospinal fluid Characteristically, the spmal fluid noli 
be under increased pressure and wall show^ pleocytosis, increase of al- 
bumin and a decrease of globulin and sugar Smce the ultimate diagnosis 
during life depends upon the isolauon and identification of Brucella from 
the spinal fluid, a particularly diligent effort should be made to recot er 
t le organism by culture and by guinea pig inoculation Dejonff has 
recorded eleten tenfied cases of Brucella meningitis or meningoen- 
ccpluhtis in which the organism was recovered from the spinal fluid by 
culture or b\ guinea pig inoculation 

The mitunnal remissions or intermissions and the nocturnal exacer- 
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baaons of fever may last from one week to many months The inade- 
quate name “undulant fever” refers to recurrmg relapses of fe\ er fol- 
lowing afebrile intermissions Such febnle relapses are the exception 
rather than the rule, most patients expenence but one febrile period, 
lastmg from a few days to several months, and finally reaching the nor- 
mal level by lysis 

The essennal gastrointestinal complaints are anorexia and consopa- 
tion The degree of constipation appears often to parallel the severity 
of the infection Diarrhea is of rare occurrence Nausea and vomiting 
may occur in the more severe cases Abdominal pam is a not infrequent 
feature of the disease during its early manifestaoons Among 125 cases 
studied by Hardy, abdominal pain occurred in forty’-, in ten it was the 
major complamt Simpson found abdominal pain to be the chief com- 
plaint in SLXteen of 142 patients with brucellosis The occurrence of 
abdominal pain has often led to appendicectomy in patients with unsus- 
pected brucellosis, the correct diagnosis having been made only after 
the persistence of febrile symptoms stimulated a further search for the 
cause As in typhoid fever, the gall bladder may become a focus of 
Brucella infection Brucella has been recovered from the excised gall 
bladder and from the bile following duodenal drainage in pauents with 
symptoms of cholecysntis 

Symptoms referable to the respiratoty tract may be an outstanding 
feature of the disease in certain mstances Cough, associated v ith mucoid 
or mucopurulent sputum production, is not infrequent during the first 
few weeks of illness, and may persist for months Recent reports provide 
convincing evidence that pulmonary lesions of brucellosis are of fre- 
quent occurrence and are often detectable by roentgenographic exanu- 
nation, even in the absence of distinctive physical signs of pneumonia 
The lesions most often encountered on x-ray examination are pen- 
bronchial infiltrations, hilar infiltrations, and scattered discrete or con- 
fluent patchy pneumonic areas The pulmonary manifestations of 
brucellosis should be regarded as hematogenous lobular pneumonia 
rather than true bronchopneumonia Without doubt, pulmonary lesions 
occur much more commonly than is generally realized Serial roent- 
genographic studies will often provide an explanation for vague respira- 
tory symptoms 

The most serious cardiovascular complication has been the occa- 
sional occurrence of vegetative endocarditis Smith and Curtis found 
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reports of nine cases of Brucella endocarditis confirmed by postmortem 
examination, to which they added a similar case In most instances the 
vegetations occurred on mitral or aortic valves previously damaged by 
rheumatic fever 

The name commonly applied to brucellosis of cattle, “mfecnous 
abortion,” is denved from the well-known predilection of the causative 
organism for the genital tract There is strong evidence that the same 
regional localization sometimes occurs in human beings Painful swellmg 
of the testes has been descnbed frequently Acute epididymitis, orchins, 
prostatitis and semmal vesiculitis may be early manifestations of the dis- 
ease Simpson recovered Brucella abortus from a draimng sinus tract 
which extended from the globus major of the epididymis through the 
scrotal wall 

There appears to be httle doubt that brucellosis is at least an oc- 
casional cause of abornon in women who live on farms where they hai e 
direct contact with mfected animals, or m women who consume raw 
milk or unpasteurized dairy products There are reports of human abor- 
tion in which the history and serologic findings provide strong cir- 
cumstantial evidence of the edologic role of BruceUa In a study of 565 
cases of brucellosis, Calder found a history of one or more miscar- 
riages in 32 per cent of the married women, a history of one miscarriage 
folloAved by sterility was common, a few women reported as many as 
five or six abortions More direct evidence has been pro\ ided by Car- 
penter and Boak who recovered Brucella abortus from the tissues of a 
human fetus which was aborted at the end of the fourth month of 
gestation Kristensen isolated the abortus vanety of the organism from 
the exudate which covered the uterine site of the placenta of a seven- 
month fetus Frei isolated Brucella from the vaginal discharge of a 
woman who had aborted ten days previously 

Loss of weight is an almost constant feature of the acute form of 
the disease The greatest loss, often from ten to fifry^ pounds, occurs in 
patients with high fever, drenching siveats and great prostration 

A transient cutaneous erupaon, usually papular, macular or maculo- 
papular, is a relatively infrequent finding The skin lesions may simulate 
the roseola of typhoid fever 

Chrovic Brucellosis 

Many physicians feel that the symptoms and signs of acute brucel- 
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losis are often sufficiently characteristic to justify such a proMsional 
diagnosis on the basis of clinical findings In dealing with chronic 
brucellosis, hoy e\ er, the physician is often faced with a problem ivhich 
will ta\ his diagnostic acumen to the utmost No disease, not exceptmo- 
syphilis and tuberculosis, is more protean in its mamfestanons 

Quite naturally, a certain amount of yffiolesome skepucism has 
arisen in the minds of some physicians regardmg any Avide prevalence of 
chronic brucellosis Such a feeling of doubt is quite defensible, smce one 
IS jusofied in questiomng the validirs'- of some of the diagnosac tests 
upon y hich such a diagnosis is often based 

The common and unfortunate employment of the name “undulant 
fever” has sen ed only to add further difficulnes m the recogmaon of 
cases of chronic brucellosis A significant temperature cun>^e, physical 
signs of disease, and positive agglutination tests and skm tests may be 
entirely lacking throughout a long period of chronic illness The recent 
studies by Ei'ans, Poston, Angle, Scoville, Thames, Calder, Hamman 
and ^^'aln^\ nglit, Harris, and Cameron and Wells leave little doubt that 
a protracted, relatively mild form of brucellosis is widely prevalent and 
constitutes a major cause of chronic ill health Only a small proportion 
of patients uith chronic brucellosis, probably less than lo per cent, 
have experienced a previous acute febrile illness, companble with a diag- 
nosis of acute brucellosis In many cases the panent is not entirely m- 
capacitated for \\ ork, but complains chiefly of weakness and exhausuon, 
with or Mithout mild fever Since the commonly employed diagnostic 
tests are frequenth^ neganve in such cases, and since even the most 
conscientious physician may not find physical abnormalities to account 
for the patient’s complaints, the almost inevitable diagnosis of neuras- 
thenia or psychoneurosis is too often made 

Surveys conducted in widely separated parts of the Umted States 
during recent years reveal that an ambulator)^ partially disabling, 
chronic form of brucellosis is a widespread cause of prolonged lU health 
Angle, Algie, Baumgartner and Lunsford found that 9 per cent of 7,122 
school children gave positive reactions to the intradermal test, 79 3 per 
cent of the positn e reactors consumed raiv milk, a high proportion of 
the children had complaints consistent with the ambulator}’^ type of bru- 
cellosis Gould and Huddleson observ^ed positive reactions in 845 of 
8,124 persons (103 per cent) tested intradermally with brucellergin 
Most of these individuals y ere residents of an infirmar}'’ for homeless 
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mdigents and of a mental hospital -where unpasteunzed milk Mas con- 
sumed and M'here the supply of dairy products Mas obtained partl-v" 
from a herd knoMm to be mfected MUth Brucella Of the 845 reactors 
to the skin test only 1 1 1 (13 i per cent) shoM ed a positn e agglutmadon 
reaction The unrehabihty of the agglutmanon test in detecting chrome 
brucellosis has been noted by many other Markers 

A recitanon of all of the s^'^mptoms M^hich hate been ascribed to 
chronic brucellosis would serve only to heighten the confusion m hich as 
■^et surrounds this bafflmg phase of the disease In general, it may be 
stated that the three cardmal features of most cases of chrome brucel- 
losis are M'eakness, loM'^-grade fever and a lack of objective physical 
findings McGinty and Gambrell have hsted over 150 different manifes- 
tations of chronic brucellosis A'ldd degrees of fever may be present for 
many M^eeks or months, there may be several months of complete free- 
dom from fever, sudden febrile exacerbanons may occur, accompamed 
by an accentuation of the prevading symptoms, or by the development 
of evidence of new regional symptoms affectmg the respiratorv’’, cardio- 
vascular, genitourmary, gastromtestinai, skeletal or nervous sv^stems 
Pneumoma, endocarditis, orchids, epididymitis, prostatitis, oophonds, 
cholecysdds, hydrarthrosis, arthnns, spondylitis, osteomyelitis, ocular 
complications or memngoencephalids may be associated m ith the acute 
form of the disease, but much more commonly appear set eral months, 
or even years, after the often indefimte onset of the chrome form of 
brucellosis In some instances such delayed evidences of re^onal Bru- 
cella localization may appear long after apparent recoverv^ from the acute 
mamfestadons of the disease AH students of chronic brucellosis have 
emphasized the almost umversal prorrunence of sv^mptoms m hich relate 
to the central nenmus system In addidon to the occasional acute in- 
v^asion of the meninges, brain and spinal cord by Brucella, there is evi- 
dence that the endoandgen of Brucella organisms ctrculatmg in the blood 
has a toxic action upon the central nerv'ous s\’'stem These obsen-adons 
led Evans to state “These facts challenge the nght of a physician to 
make a diagnosis of neurasthenia— a diagnosis regarded as dishonorable 
by the padent, and also by his family, his employer and his friends— 
M ithout considering, among other possibilides, the possibilirv- of chronic 
brucellosis ” 

Chronic brucellosis should be suspected m all cases of so-called 
“fc\ er of unknoMTi origin ” There are many repons of the isoladon 
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of Brucella from the blood, urine, bile or from exturpated tissues in pa- 
tients who have experienced unexplained, long-contmued, low-grade 
fever for years Hamman and Waimvnght reexammed thurt}7-sL\ such 
patients, an accurate diagnosis was finally made on ten of them, three 
were found to have brucellosis 

In contrast to acute brucellosis, it is of particular significance that 
chronic brucellosis has been recognized in relatively few areas m the 
United States The discover)^ of a large number of cases in these cen- 
ters has been largely the result of a determined effort on the part of a 
few investigators to learn of the incidence of the disease in then lo- 
calities It seems quite apparent that the vast majority of cases remain 
unrecognized, since the evidence at hand indicates that) chronic brucel- 
losis IS widely prevalent in rural communities and in cities and tovms m 
vdiich raw milk is consumed 


Diagnosis 

If brucellosis is given consideration in the differential diagnosis of all 
cases of febrile illness, especially in those in which the diagnostic criteria 
for typhoid fever, tuberculosis, influenza, malaria, chronic bronchms, 
pyelitis, rheumatic fever or bacterial endocardins are not convmcmg, the 
disease will be recognized with much greater frequency This is true 
in cases of vague, mild febrile disease as Avell as in those in which the 
clinical manifestauons of brucellosis are more clearly defined In such 
cases It should become an established practice to submit 4 or 5 cc of 
the patient’s blood, collected exactly as for the Wassermann test, to a 
laboratory equipped with the proper Brucella antigens, for the agglu- 
tination test The rapid macroscopic agglutination method of Huddle- 
son is a simple and reliable procedure 

Since It is exceedingly hazardous to base a diagnosis of brucellosis 
solely on clinical grounds, recourse must be had to laboratoty diagnostic 
tests These procedures include (a) primaty isolation of the causal 
organism by cultural methods from blood, spinal flmd, secretions, ex- 
cretions, or excised tissues, (b) indirect recover^?- of Brucella by culture 
after animal inoculation, (c) the agglutination test, (d) the intrademial 
test, and (e) the opsonocytophagic reaction 

The only method by which the diagnosis of brucellosis may be com- 
pletely established is by the nihivatiov nnd identification of the organ- 
ism While cultural techniques have improved greatly during the past 
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few years, with a corresponding increase m the number of reported m- 
stances of recovery of the organism, the undertakmg is often beset inth 
difficulties and requires skill and, above all, patience The mehtensis 
and suis varieties of Brucella ordmanly grow readily under aerobic con- 
ditions, while the much more commonly encountered abortus vanet\^ 
requires an atmosphere contaimng 10 per cent carbon dio\ide The 
procedure used by Poston Muth notable success is as follows 15 cc of 
blood are obtained from each panent by vempuncture and placed m a 
small flask containing 4 cc of sterile 2 5 per cent sodium citrate solution 
Four flasks containing 100 cc of liver infusion broth of pH 6 8 are 
each moculated with 2 cc of the citrated blood The flasks are mcu- 
bated at 3 7 C , two in the room atmosphere and two m an atmosphere 
containing 10 per cent COo After four days’ mcubanon, daily smears 
of the broth cultures are made and stained by Gram’s method If no or- 
ganisms are seen in the smears after ten days’ mcubanon, 5 cc of the 
original culture are transplanted to 100 cc of hver infusion broth every 
three days for two weeks Ongmal cultures and transplants are incu- 
bated for three weeks before they are reported as negative 

The guinea pig is the most suitable laboratory ammal for inoculation 
Poston inoculates three guinea pigs with blood from each patient, two 
are injected mtrapentoneally with 2 cc each of citrated blood, one is 
moculated in the grom with i cc of citrated blood The ammals are 
obsen^ed daily Begmmng two months after inoculation, tests for spe- 
cific agglutinins and for cutaneous reacaon to Huddleson’s brucellergin 
are made at inten^als of a few days When both tests become positive 
the animals are killed Ammals which remain neganve to the agglutma- 
tion test and to the skin test are killed four and one-half months after 
inoculation Liver infusion broth is planted with the guinea pig’s blood 
and with pieces of organs and is subjected to the cultural procedures 
previously descnbed The cultures may then be differentiated into abor- 
tus, SUIS or mehtensis vanedes by the agglutimn-absorpaon techmque, 
the bacteriostauc acuon of dyes, glucose udlization and hydrogen sul- 
phide metabolism 

The most commonly used and the most reliable indicator of Bru- 
cella infection, in the absence of posiuve cultures, is the aggluonadon 
test This IS particularly true in cases of acute brucellosis, in Mhich a 
high serum agglunmn nter Mill be found m a great majonrv^ of cases 
Agglutinins may appear as early as the fifth day of illness, but ordinarily 
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are not found until the second week after the onset In some instances, 
specific aggluanins may not appear for several weeks One imponant 
source of difficulty m interpreting the results of agglutination tests is the 
fact that agglutinins may be persistently absent (m about 6 per cent of 
patients) or may be present in low titer in persons from w horn Brucella 
has been cultivated Another source of error m interpreting the agglu- 
tination reaction is the fact that the titer may remain at a liio-h level 
for months or years after recover}^ Then, too, some individuals exposed 
to the infection may develop agglutmins without notable illness Fur- 
thermore, the level of the agglutinin titer may fluctuate widely on re- 
peated testing These coiisideratiom call for the exeicise of keen ’judg- 
ment m interpreting the results of the agglutination test A person suf- 
fering from some disease other than brucellosis may have a positive ag- 
glutination test merely as the result of a previous symptomatic or asymp- 
tomatic Brucella infection 

In the past, diagnostic significance has usually been attributed to 
titers of I 80 or above The choice of such an arbitrary diaqnosnc uter 
IS not justified in the light of recent studies In those cases in which 
the clinical manifestations suggest bnicellosis, the absence of agglutinins 
or their presence in titers of i 10 to i 40 should snmulate further bac- 
teriologic and serologic studies 

The difficulties which attend the interpretation of agglutinaaon tests 
in cases of acute brucellosis are greatly multiplied in cases of chronic 
brucellosis "While the great majority'- of panents unth the acute form 
of the disease reveal a positive agglutination test in high titer, a high 
proporQon of patients with chronic brucellosis give repeatedly neganve 
agglunnation reactions or positive tests in low titer In a group of 
t\venty-eight cases of chronic brucellosis studied by Evans, 46 per cent 
gave a negative agglutination reacaon 

The occasional cross agglutination of Brucella and Bacterium tula- 
1 ense should be borne in mind In cases of tularemia the relatively higher 
dter with the B tularense antigen and the usually r\^pical history'’ lea\ es 
little doubt as to the interpretation of the serologic findings If the Bru- 
cella and B tularense titers are the same, or nearly so, agglutinin absorp- 
tion tests Mull distinguish bedveen them 

While the agglutination test is undoubtedly of great value, its Inui- 
tations nmst be recognized Otheiavise, en ors 'will be made in t'wo direc- 
tions fhst, the correct diagnosis of brucellosis may not be made because 
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too vnich reliance is placed in a negative test, or second, an incorrect 
diagnosis of brucellosis may be made in a person vbho has a residual ag- 
glntinm titer from a previous invasion by Brucella, but voho is suffering 
from some other disease when the test is made 

The intradermal test is used to determine cutaneous hypersensinve- 
ness to specific Brucella antigen A positive allergic skin reaction is gen- 
erally accepted as evidence of past or present Brucella mfection Whde 
the great majorirv^ of patients from whose blood Brucella has been re- 
covered show a positive skin test, the test has yielded negative results 
in rare instances in which Brucella infection was proved by culture 
The chief sources of error m interpreting the significance of a posi- 
m e skin test he m the fact that the test is frequently positive m exposed 
individuals n ith no history of an illness compatible with brucellosis 
Furthermore, the hypersensitiveness, once acquired after sj'^mptomatic 
or subchnical mfecaon, usually persists for many years Therefore, it 
vnist be etnphasized that a positive skin test does not mean that the 
symptoms from which the patient is suffering at the time of a positive 
skin test are necessarily due to brucellosis Students of this disease are 
only too familiar w ith instances m which a diagnosis of brucellosis was 
made only on the basis of a positive skm test and in which further de- 
velopments revealed the presence of some such disease as active tuber- 
culosis, Hodgkins’ disease, leukemia, typhoid fever, malaria, or subacute 
streptococcic endocarditis The mtradermal test is regarded by Evans as 
a less accurate indicator of present mfecnon than the agglutmaaon test 
because the allergic state usually develops later than agglutinins and be- 
cause It IS generally retained for longer penods after recovery Gould" 
and Huddleson regard the skin test as the most sensitive diagnosnc test 
for brucellosis, these investigators express the belief, shared by many 
others, that if the skin test is negative, brucellosis may usually be ruled out 
A \ anery of anngens has been used for skin testing The nvo agents 
most commonly employed are (i) a heat-kiUed suspension of Brucella 
in physiologic saline soluuon (vaccine) and (2) a suspensoid of nucleo- 
protein isolated from Brucella by chemical separaaon, known as Bru- 
cellergin (Huddleson) If commercially available vaccines are used for 
skin testing, the usual procedure is to dilute the vaccine m a proportion 
of one part \ accine to nine parts sterile physiologic solution of sodium 
chloride and to inject o i cc of the diluted suspension mtracutaneously 
in the \entral surface of the forearm It is important to select properly 
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found that a significant proportion of patients yield aberrant and unex- 
pected results in relation to their immunity status when the opsonocy- 
tophagic test is employed m conjuncDon -with cultural methods, ag- 
glunnanon tests and skin tests High phagocytic titers (immune reac- 
tions) occur in some panents with severe and umnterrupted brucellosis, 
proved by cultures Certain recovered patients, asymptomatic for months 
or years, exhibit marked fluctuations from month to month, running 
the enture gamut from high to low phagocjTosis, or sometimes none at 
all Until more extensive studies have been made on culturally proved 
cases of brucellosis the lesnlts of the opsonocytophagic test should be 
interpreted with caution and with reservations 

Hematocytologic studies indicate that leukopenia occurs in the 
majority of patients vnth acute brucellosis In chronic brucellosis, either 
leukopenia, moderate leukocytosis or normal leukocyte levels may be 
found Calder has directed particular attention to the occurrence of 
active lymphocytogenesis as the most striking and constant feature of 
the blood pictuVe in all of the manifestations of brucellosis The lym- 
phocytosis IS evidenced by an increase m both percentage values and 
in absolute numbers of lymphocytes and by an unusually high propor- 
tion of immature lymphocytes (lymphocytic shift-to-the-left) Mild 
anemia of the macrocytic, hyperchromic type is the rule The ery- 
throcyte sedimentation rate is usually not high, except m hen complica- 
tions are present Calder expresses the belief that this combination of 
white blood cell and red blood cell abnormalities is distincove for 
brucellosis and provides an additional confirmaton’’ diagnostic aid 

A lou ered basal metabolic rate, vascular hypotension, gastric hj'po- 
chlorhydria or achlorhydria are commonly obsen'-ed in patients with 
chronic brucellosis 

In the acute form of the disease the manifestations are often suffi- 
ciently characteristic to justify a provisional clinical diagnosis of bru- 
cellosis The disease has been recognized most frequently in those areas 
in \\ Inch m\ estigators have stimulated their medical colleagues to search 
for It iManx^ Mctims of the disease do not appear dangerously ill and 
there is often a natural tendency to neglect the taking of a detailed 
history and the performance of a thorough physical examination 

Just as the diagnosis of brucellosis may be missed by too great re- 
liance on any one or all of the diagnostic tests, so also is there danger 
that the diagnosis may be made much too freely by unjustified reliance 
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on a positive skin test This hazard pertains particularly to the diagnosis 
of chronic brucellosis 


Prognosis 

Fatal outcome is rare, having occurred in about 2 per cent of re- 
ported cases During 1936, 107 deaths from brucellosis were ofEcially 
recorded in the United States The importance of the disease is not to 
be judged by the low mortality rate The prolonged course and the 
resulting chronic ill health in a high proportion of cases make the out- 
look much more senous than the death rate would indicate Death is 
usually the result of overwhelrmng acute mfection, terminating fatally 
dunng the first few weeks of illness, or it follows a relapse at any stage 
of the disease due to regional localizations of Brucella in such structures 
as the meninges, brain, heart valves or lungs 

Treatment 

The most important consideration in the control of brucellosis is 
prophylaxis The vndespread distribution of the infection among cattle 
renders it difficult to control the infection at its source Many cows have 
Bang’s disease and eliminate the organisms m large numbers in the milk 
and vagmal discharges vithout manifesting symptoms of the disease 
(abortion, mastitis, sterility and lessened rmlk yield) 

Since 1934, the United States Department of Agriculture has been 
engaged in a laudable campaign directed toward eradicanon of brucel- 
losis in cattle After fifty-five months of diligent effort, ending January’- 
31, 1939, more than a million and a half cattle (approximately 5 5 per 
cent of the number tested) were found to give positive tests for brucel- 
losis, the infected cattle were condemned and the farmers and dair\^men 
received indemnities to compensate for the loss of the cattle Unfortu- 
nately, no similar campaign has yet been inaugurated to control the dis- 
ease in hogs and goats 

There is but ove logical method for preventmg the transmission of 
milk-bome infection to human beings, and that is by pasteurization Bru- 
cellosis IS only one of the formidable list of diseases transmitted to man 
through the use of raw milk and other unpasteunzed dain" products 
Murray, McNutt and Purwin, Boak and Carpenter, and Zwick and 
■\Vedeman ha\e demonstrated that complete pasteurization (143-145 F 
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(6 1 6-62 7 C ) f or thirty minutes) will destroy Brucella The -need for 
strict supervision of the pasteurization process is apparent For the pro- 
tection of the health of those persons whose occupations bring them in 
direct contact with infected animal tissues we must rely upon education 
and the institution of precautionary^ measures 

For those persons who live on farms, or m small commumnes where 
pasteurization is not yet practiced, home pasteurization may be carried 
out by placing the milk in an aluminum vessel and heatmg it to “ 
(68 3 C ), snrring constantly, then immediately setting the vessel m cold 
vater and conunuing the sturing until cool 

The general managenient of the patient with brucellosis will be 
largely determined by the prevailing symptoms and signs General thera- 
peutic considerations will vary greatly in mdividual patients The thera- 
peutic program for patients with acute brucellosis is qmte different 
from that employed for the chrome form of the disease 

In severe cases of acute brucellosis, the general supplementary man- 
agement IS essentially that employed for any acute febnle disease, char- 
acterized by fever, chills and sweats If the sweating is of a drenching 
character special provisions should be made for the protection of the 
mattress and for changes of bed linen and gotvns If the fever exceeds 
104 F (40 C ) tepid sponge baths are indicated, antipyretic drugs should 
be avoided The patient should remain constantly in bed during the fe- 
brile phase and for at least one week after the temperature has returned 
to the normal level Skilled nursing care is an essential requirement in the 
severe cases The same precauaons should be taken as regards the disin- 
fection of urine and feces as in cases of tyqihoid fever As the fever 
abates, a liberal diet of high caloric value is required, particularly for 
patients who lose considerable tveight The patient should be cautioned 
against resuming even moderate activity until there has been an appre- 
ciable gam in strength Two or three additional weeks of rest will often 
save the patient from several months of partial disability 

In cases of chronic brucellosis, the general managenient must be 
strictly individualized Since most of these patients are ambulatory’' and 
are at least attempting to perform some work, often at great effort, the 
program should be directed towards a maximum amount of rest This 
may entail a regulation of the hours of work in order to avoid excessive 
fatigue Since most of these patients suffer from the symptoms ordi- 
narily asenbed to neurasthenia, a generous amount of practical psy’^cho- 
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therapy, largely directed towards reassurance, is a fundamental require- 
ment The members of the patient’s family should be fully informed 
as to the nature of the illness m order to enlist their sympathetic under- 
standing and to avoid their stigmatizmg the patient as neurotic or as a 
malingerer The common symptoms of headache, backache, joint and 
muscle pains, insomnia, anorexia, constipation and anerma usually yield 
to appropriate symptomatic measures 

Specific Therapv 

While there is considerable evidence that the employment of vanous 
types of serum therapy and vaccine therapy has greatly improved the 
outlook for most patients suffering from acute or chrome brucellosis, it 
IS extremely difficult to evaluate the effectiveness of any form of spe- 
cific therapy in a disease characterized by natural remissions and by an 
extremely variable symptomatology The reported results of vaceme 
therapy or serum therapy run the entire gamut from pessimism to hyper- 
enthusiasm More extensive controlled and systematic studies on a large 
number of patients, earned out over a penod of many years, are neces- 
sary before definite statements can be made It would appear, however, 
that sufficient data have been accumulated to justify the contmued and 
extended use of some of the specific agents 

A SERUM THERAPY 

Interest in serum therapy, which had waned foUowmg the earher 
appearance of several unfavorable reports, has been revived by the de- 
velopment of a more potent anti-Brucella serum by Foshay and his asso- 
ciates at the University of Cmcinnati Detoxified Brucella antigens are 
employed for the development of the antiserums m goats or horses Sev- 
eral favorable expenences with the Foshay serum have been recorded 
by other workers This type of antiserum therapy should be restricted 
to patients with acute or subacute brucellosis, preferably to those who 
have had the disease less than eight months The dosage recommended by 
Foshay is as follows For adults suffenng from moderately severe to se- 
vere manifestations of the disease, the average total dose is 6o cc , given 
by three daily intravenous or intramuscular injections of 20 cc each 
or by two daily injections of 30 cc each, m unusually severe infections, 
90 to 120 cc may be given m unit doses of 30 cc durmg a penod of 
forty-eight to seventy-rvvo hours, for children, a total of 20 to 30 cc 
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may be given, either intramuscularly or subcutaneously, in daily doses 
of 1 o cc each 

Serum therapy is not indicated in cases of chrome brucellosis of 
more than eight months’ duration, unless sudden, se\ ere exacerbauons 
occur Such abrupt relapses are usually the result of regional localiza- 
uons involvmg the memnges, brain, spinal cord, heart valves, lungs, h\ er, 
spleen and bone marrow In such cases, the dosage of serum v ould be 
that recommended for unusually severe infections 

Scattered reports of the use of convalescent human serum, blood 
transfusions from recovered donors, or immunotransfusions from donors 
uho have received prior injections of heat-killed Brucella, have ap- 
peared Even though the number of cases is small and the period of ob- 
servauons not sufficiently long for accurate evaluation, the results u ere 
sufficiently gratifying to justify further trials, particularly as regards 
immunotransfusions 

B \ACCIXE THERAPV 

It seems probable that the earlier discrepant reports of the effeem e- 
ness of vaccine therapy had their basis in a lack of standardized methods 
for the preparation of the vaccines, both as regards the choice of smtable 
strains and the concentrauon of the vaccine These difficulnes appear to 
have been largely overcome in recent years by the development of better 
standards for the preparation of therapeutic vaccines 

Brucella mehtensis (varieties abortus and suis) vaccine, N N R , has 
been widely employed and is available through the usual trade sources 
This vaceme is a saline suspension of heat-killed or formalin-killed Bru- 
cella abortus and suis organisms m equal quantities ^'acclnes prepared 
from the mehtensis variety of the organism should be unhzed only in 
the treatment of the relatively rare Brucella mehtensis infections 

Experience has taught that no rigidly standardized scheme of dosage 
of vaccine is applicable to patients uith brucellosis Experience and 
good judgment are essential requisites in determining the proper dosage 
for each individual The usual procedure v ith the commercially avail- 
able vaccine is first to test for h\qoersensitiveness by injecting o 05 cc 
of a 1 10 dilution of the vaccine intracutaneously If the patient does not 
experience an excessive local or systemic reacnon within the next fort\'- 
eight hours, an initial therapeutic dose of o 25 cc is injected into the 
deep subcutaneous tissues, or preferably into the muscle Local reactions 
are minimized by intramuscular injections If no untou'ard reaction fol- 
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lows the first injection of o 25 cc , a second dose of o 25 cc is given 
three days later The dosage is then increased m increments of o 25 
cc , at intervals of three days, until a dosage of 1 cc is reached Ordi- 
narily, nvo injecnons of o 5 cc and two of o 75 cc are given before the 
I cc dosage is attained Five to eight injections of i cc each may then 
be given at three-day intervals 

If the patient is highly sensitized, it is wise to begin wth intramus- 
cular doses of o I cc , or, in rare instances of extreme sensitization, with 
doses of o I cc of a i 10 to i 100 dilution of the vaccine, and gradu- 
ally increase the dosage by o i cc increments until a dosage of i cc is 
reached If, during the course of vaccme mjections an unusually severe 
local or systemic reaction should occur it is desirable to reduce the 
next dose to one-half the amount which produced the severe reaction 
and then cautiously and gradually increase the succeedmg doses 

A series of four to six or more sharp systemic, febrile reactions, 
usuaUy accompamed by a transient exacerbation of symptoms, is the 
goal of the treatment Hence, only extreme local or general reactions 
should be avoided Elevaaons of temperature to 103-105 F (394-406 
C ) are not uncommon withm four to eight hours after the mjecnon of 
vaccme Such systemic responses may occur followmg the first mjecaon 
of a small quantity of vaccine or may not occur until relatively large 
doses are gnen In chronic brucellosis larger doses of the vaccme may 
be required, if no reaction is provoked after five or six i cc mjections, 
the dosage may be gradually increased by o 5 cc mcrements to 2 or 3 cc 

While some patients who have obtamed an apparently satisfactory 
response to vaccme therapy have had httle or no thermal reacnon, the 
most prompt and lasting results have occurred m those who have ex- 
perienced several such reactions 

Erythema and tenderness at the site of vaccmanon occur commonly 
for a day or tu 0 followmg mjections In about 5 per cent of cases, a 
local hard tumefaction may persist for much longer penods In a small 
proportion of such cases stenle abscesses or local areas of necrosis have 
de\ eloped 

C BRUCELLIN* THERAPY 

Brucellin is a fracuon of Brucella cells obtamed by growing the or- 
ganism m liver broth The bacteria-free active agent is recovered from 
the liver broth filtrate This preparanon \vas devised by I F Huddleson 
and may be procured at the Central Brucella Station, Michigan State 
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College, East Lansing, Aiichigan 

The dosage of Brucelhn must also be adjusted to suit the require- 
ments of individual patients After the extent of sensitiveness has been 
determined by the mtradermal injection of o i cc of Brucellin, the 
usual procedure in non-hypersensmve pauents is to give repeated injec- 
tions of I cc at inteix^als of three days until the momincr and evening 
temperatures benveen the inten^als of mjecnon tend to become subnor- 
mal Here again, one object of this form of therapy is the production 
of a series of four or more febrile, systemic reactions If the duration of 
illness IS less than ten iveeks, the hkehhood of recovery follov mg four 
i cc injections is greater than if the duration is longer than ten v eeks 
Patients with long-continued chrome brucellosis require a larger num- 
ber of injecnons and may require gradually increasing amounts up to 
5 cc before satisfactory^ reactions are produced In highly sensitized 
persons, it is advisable to start with intramuscular doses of o i cc If 
there is no severe systemic reaction following this mjecnon, each suc- 
ceeding dose may ordinarily be doubled, until the larger dosage is 
attained 

In children, the ininal dose of Brucella vaceme or Brucellin should 
not exceed o i cc and succeeding doses should be mcreased by not over 
o I cc increments Considerable dilution of the vaceme is required for 
hypersensitive children 

A pamally oxidized detoxified vaccine, devised by Foshay and 
O’Neil has been used with apparent success Much smaller doses are 
given subcutaneously at more frequent mteri'^als The few reports of 
results indicate the recovery rate equals that of other vaccines or Bru- 
cellin Local or constitutional reactions do not occur VTth the oxidized 
vaccine It has been recommended chiefly for the treatment of chronic 
brucellosis 

While It IS difficult to evaluate the results of vaccine or Brucellin 
therapy, the experiences of many investigators indicate that about 60 
per cent of patients with brucellosis obtam apparently complete re- 
covery^ after a satisfactory course of either agent An additional 25 per 
cent appear to obtain some benefit, while the remaining 15 per cent are 
not improved 

The contramdications to vaccine or Brucellin therapy are heart dis- 
ease, renal disease, arteriosclerosis, meningeal or cerebral localizations of 
Brucella or the acute fulminating (mahgnant) form of the disease 
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NON-SPECIFIC PROTEIX THERAPY 

Injecaons of foreign protein substances, such as stenle skimmed 
milk, typhoid vaccine or t}^hoid-paratyphoid vaccine ha\e been util- 
ized for the production of non-specific shock reactions m the treatment 
of brucellosis Envm and Hunt reported good results in nvenrv^ patients 
with acute and subacute brucellosis following the intravenous injection 
of killed typhoid-paratyphoid organisms The usual imtial dose iias 30 
to 50 million killed orgamsms, with two to six additional mjections, in- 
creasing the dosage by increments of 25 million organisms 

CHEMOTHERAPY 

Neoarsphenamine, mercurochrome, acnflavine, metaphen, thionin, 
methylene blue, methyl violet, gennan violet and other chemical sub- 
stances have been used in the treatment of brucellosis In most instances 
the reports of the apparently successful use of these substances were 
based upon observations limited to small numbers of patients The ver}^ 
length of the hst argues against the specificity of any of them 

Sulfanilamide and related compounds have been heralded as effective 
agents in the treatment of brucellosis since 1936 After the first nave of 
enthusiasm, usually based on short observations on relatively few pa- 
tients, other reports of less favorable or entirely negative results have 
appeared Blumgart and Gilligan analyzed the results reported m the 
thirty-one papers which appeared between 1936 and 1939 Twent3’'-four 
of the reports were concerned with only one or two patients Of the 
seventy-four cases treated with sulfanilamide or allied compounds, there 
were SLxty-eight apparent recovenes and six failures, fourteen of the 
SL\ty-eight patients (20 per cent) exhibited relapse after apparent re- 
covery The daily dosage of sulfamlamide employed m most cases nas 
4 to 6 gm (60 to 90 grains) dunng the penod of fever, with gradually 
dimmishmg dosages for three or four days after the fever abated The 
administration of the drug was rarely continued for more than twelve 
days Bynum reported six cases of brucellosis unsuccessfully treated 
with large doses of sulfanilamide Long and Bliss report recurrence of 
infection in four of five patients whose immediate response to sulfanila- 
mide therapy was apparently quite satisfactoty, in two instances Bru- 
cella was recovered from the blood after sulfanilamide therapy was dis- 
continued The wnter has had similarly disappointing ex-penences in 
several cases treated mth large doses of sulfamlamide, controlled by 
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determinations of the sulfanilamide concentration of the blood Until 
more extensive and extended studies are made on culturally proved 
cases, the value of sulfanilamide therapy in cases of brucellosis must be 
regarded as undetermined In this connection it might be well to recall 
the fact that a temporary remission is not synonymous with cure 

ARTIFICIAL FEl'ER THERAPY 

The obsen'aoon that recovery from brucellosis often followed the 
induction of fever by chemical or biological agents led Prickman and 
Popp to investigate the possible usefulness of artificial fever induced by 
physical means in the management of brucellosis Each of three paaents 
was given three artificial fever treatments, each of five hours’ duration, 
at a rectal temperature of 105-106 F (40 6-41 i C ), all were benefited 
by the treatment Zeiter described a similarly favorable expenence More 
recently, Prickman, Bennett and Krusen analyzed the results of treat- 
ment with physically mduced hyperpyrexia in nventy-one cases of bru- 
cellosis, apparent cure resulted in 80 9 per cent of the paaents The 
duraaon of the disease pnor to artificial fever therapy varied from ten 
days to nvo and one-half years The authors expressed the behef that 
fever therapy was most efficacious in the acute and subacute febrile 
stages of the disease Simpson, who has had similar favorable results, 
resen’^es araficial fever therapy for those refractory patients who do not 
respond to vaccme therapy Araficial fever therapy should be earned 
out only in properly equipped mstitunons by thoroughly qualified phy- 
sicians and nurse-technicians 

MISCELLANEOUS THERAPY 

Since some degree of anemia is a common findmg in brucellosis, it 
should be combated with appropriate dietary, iron or liver therapy Re- 
peated small transfusions (200 cc ) are of value m the management of 
the more severe grades of anemia In the more chrome forms of the dis- 
ease, in which severe anorexia is a promment feature, vitamm deficiency 
IS common Large doses of vitamin B, with reinforcement of vitamm A, 
C and D intake, have been effective in relieving this distressing symptom 

Summary and Conclusions 

i The author’s prediction of a decade ago, greeted with some 
skepticism at that time, that brucellosis would become recognized as a 
public health problem of major proportions has been fulfilled Of the 
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2 20 cases of brucellosis studied by the author, all but 24 occurred prior 
to the passage of a universal pasteunzation ordinance in 1931 In each 
of the 24 cases occurring dunng the past rune years the patient had 
consumed raw milk elsewhere pnor to the onset of illness 

2 The symptomatology of the acute and the chrome forms of bru- 
cellosis varies greatly The diagnostic entena for acute brucellosis are 
usually not applicable to the chronic form of the disease There is httle 
doubt that the chronic ambulatory form of brucellosis is w idely preva- 
lent, IS often confused with other diseases, and frequently is not rec- 
ognized jMany “neurasthemes” and patients with so-called “fever of 
unknown etiology” have been found to be victims of chrome brucellosis 
Less than 10 per cent of patients with chronic brucellosis have expe- 
nenced a previous acute febnle illness, compatible with a diagnosis of 
acute brucellosis 

3 The only diagnostic procedure by which the diagnosis of bru- 
cellosis may be established with certainty is by the cultivation and iden- 
tification of the orgamsm The agglutination test and skin test are of 
considerable value in the diagnosis of acute brucellosis, but these pro- 
cedures are notoriously inadequate as diagnostic aids in cases of chrome 
brucellosis A positive agglutination test, particularly of low ater, and 
a positive skin test do not indicate that the person is suffenng from bru- 
cellosis at the time the tests are made Both the agglutination test and 
the skin test ivill yield entirely negative results in an appreciable number 
of persons from whose blood Brucella may be recovered 

4 In our hands, the opsonocytophagic test has yielded a high pro- 
portion of inconsistent results We have found this test to be of httle 
or no value as a diagnostic procedure or as a guide to therapeutic 
response 

5 Since It is now m ell-estabhshed that brucellosis is caused most 
frequently in this region by the ingestion of raw rmlk containing Bru- 
cella, the most important consideration m the control of the disease is 
adequate, controlled pasteunzation of all milk and dair\^ products 

6 Brucella vaccine therapy has produced favorable results in from 
60 to 85 per cent of patients yith either acute or chronic brucellosis 
Sulfanilamide and other sulfonamide drugs are apparently of httle bene- 
fit Artificial fever therapy has yielded favorable results, particularly in 
those refractory patients m ho do not respond to vaccine therapy 
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DENTAL FOCI OF INFECTION* 
Charles G Darlington 

Professor of Pathologj , New \ork Umsersitj College of Dentistrj 



^5E5H5S5EHHSH.^y experience as a pathologist and a teacher of both general 
and dental pathology influenced the selection of, and 
limitation of this subject to, “Dental Foci of Infecuon ” 
What can be said that will be helpful in your evalua- 
jS tion of suspect dental lesions^ 

The problem of physician, dentist, or both is essentially one of 
diagnosis Proper appraisal of the history, physical findmgs and acces- 
sories or aids is the only satisfactory method Many failures, which 
should not be failures, result from too much attention to accessories 
The history is more or less neglected and the clmical examination 
slighted Appreciation of the time factor should be the greatest help 
and in those cases suspected of dental foci, knowledge of this nme ele- 
ment will often be a most valuable link in the diagnostic chain 

The concept of infection seems to have strayed from the narrow 
path of Its original meaning It depends on the struggle betv'^een the 
invading agent and the defending host ' First, the pathogemc organism 
must exhibit the ability to gam access, sunnve and multiply, second, it 
IS opposed by the defensive mechamsm of the body which includes im- 
munological processes and tissue changes The latter is the primary con- 
cern of a pathologist 

The miportance of the oral cavity as a portal of entrance and a 
breeding place for microorganisms is apparent When the anatomy and 
physiology of the teeth, their supporting structures, the gmgivae and 
alveolus are considered, they offer a constant nidus for the entrance and 
propagation of infection This was recogmzed by several mvesagators 
'William Hunter,-’ ^ in his “Oral Sepsis as a Cause of Systemic Disease,” 
did much to disseminate this idea 

The overemphasis of laboratory aids or accessories, to the neglect 
of history and clinical findings, calls for comparison and evaluation, es- 
pecially for bacteriology and x-ray 


* Presented October 21, 1940 at the Graduate Fortnight of The New "iork Academ> of Medicine 
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Bacteriology 

The literature on bacteriological investigation of dental foci of in- 
fection concerns three groups of bactena The first includes the fusi- 
form bacilli and spirochetes or Vincent’s organisms Although there is 
increasing evidence that fusospirochetosis may cause systenuc disease/’* ® 
the other two groups are of more concern now The second contams 
mamly the B acidophilus group Though the etiology of canes is not 
fully understood, there are two schools of thought One emphasizes the 
mtemal mechamsm and nutntion of the tooth, and the other advocates 
the external or bactenological and chemical processes By the fermen- 
tation of carbohydrates, these organisms produce orgamc acids and en- 
zymes active m cavity formation The dissolution of enamel and den- 
tine or cement leads to involvement of the pulp, and a direct circulatory 
route for the entrance of bactena through the apical foramen This is 
the portal of entry for the third group, m which the chief offender is 
the Streptococcus vindans 

Demonstration of Bacteria 

Bactena have been demonstrated in many ways and in various sites 
Smears, cultures, and animal inoculation have been used to isolate and 
identify organisms Tissue stains have aided m both biopsy and post- 
mortem material Penapical tissues, pyorrheic pockets, sahva, canous 
enamel and dentme, pulp, pulp stones and penapical bone have yielded 
various positive findmgs A'licroorgamsms have been found m blood, 
joints, heart, kidney, gastrointestinal tract, muscle, prostate, eye, nose, 
throat, bone, feces and unne which were considered to have their ongin 
from dental foci However, bactena can be active long before they 
produce histopathological tissue changes or x-ray evidence of their 
presence 


Blood Cultures 

Recent investigauons can be presented succmctly in two groups 
I Occasionally positive blood cultures have been demonstrated m 
healthy individuals," temporary or transient bactenemias have been re- 
ported following operative procedures, dressmg mampulanons,® ureth- 
ral operanons® and tonsillectomies^®*^' In 5,310 blood cultures on hos- 
pital cases Fox and Forrester'- obtained their greatest percentage of 
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positives in subacute bacterial endocarditis (238 positive cultures) 

II Immediately after extraction, positive blood cultures occur when 
pre\ lously the blood has been negative, and when in a relatn ely short 
time, the blood again becomes negative With periodontal disease the 
incidence of positive blood cultures after extraction may be even 
higher Rocking of teeth or massaging of the gingiva has been fol- 
lowed by positive bacteriemia Mastication of hard candy has been 
followed by temporary bactenemia Serraoa marcesens ha\ e been re- 
covered from the blood following extraction, having been thus intro- 
duced into the gums 

The phenomenon, anachoresis, whereby certain foreign blood-borne 
substances, including bacteria, are attracted to and fixed in inflammator}^ 
areas, has a direct application to infected teeth Qemyei’s experiments'® 
indicate that chronic periapical inflammations have an anachoric effect 
on microorganisms, and that organisms do not remain in the blood, but 
take refuge in the area of inflammauon H B G Robinson and L R 
Boling®” present the results of their experiments in vTich they \vere 
able to produce injun'’ to the pulps of animals, following vhich they 
injected certain bactena into the vein of a hind leg and later definitely 
recovered organisms from the site of injury 

It has been demonstrated that bacteriemias (determined by positive 
blood cultures) mav be transient, and in many instances be produced 
by artificial means or in extremely unusual circumstances Isolation of a 
bacterium from the blood stream gives neither its origin, nor tells Avhat 
relation it has to systemic disease already present In practically all cases 
of subacute bacterial endocarditis, we incriminate the Streptococcus vir- 
idans In hospitals where repeated positive blood cultures ha\e yielded 
a Streptococcus viridans, the patient ultimately proves to have either 
clinically, or at autopsy, endocarditis lenta Bacteriological e\ idences as 
to the type of organism about the tooth and supporting structures favor 
the green producing streptococcus However, is it not presumptuous 
to assume in most of these cases that the organism in the tooth, then in 
the blood and finally on the heart valve is necessarily the cause' 

Finally, it is pertinent to evaluate bacteriological technique and re- 
ports Good technique is extremely difficult, time consuming and expen- 
sn e Most of the work, to date, has been Muth aerobes Negative results 
do not always mean that organisms are not present, nor do positive find- 
ings always mean that such organisms are causal Special tests for viru- 
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Icnce and specificity, except m the hands of a few experienced w orkers, 
are rarely performed and need careful evaluation 

X-RA\ 

X-rav examinations, when de\oid of climcal data, should be re- 
garded only as diagnostic aids or accessories Compared wnth the knowd- 
edge of the presence of bactena from a suspicious area, posinve x-ray 
findings are more valuable Assuming good standard technique, com- 
pansons are based on radiolucent and radiopaque changes Pathological 
changes may be present, and even good x-rays show nothing On the 
other hand, the size of an x-ray area is not necessarily an index of the 
acnvity of a process When changes are present in hard tissues, i e , 
enamel, dentine and cement (the tooth proper) or the bone (the alveo- 
lus), the x-ray will be of greater aid than when changes are found in 
the soft nssue, w'here, however, sometimes by inference, conclusions 
may be justified 

As an index of dental infection, a radiolucent area is more indicatn e 
of activirv' than a radiopaque area Changes have occurred to bring 
about a decrease in the harder assue, a removal of the calcium The 
most important cause of a radiolucent area is usually destruction, as 
(i) In canes due to actual loss of tooth substance, (2) when a root of a 
tooth has been removed, destroyed or resorbed, and (3) in bone wnth 
an abscess, granuloma or cyst, with sequestrauon in osteomyelitis, with 
a destrucm e tumor Whether the infection is active or latent, and how 
little or how much it is contributing to a systemic infection is the mam 
question A single x-ray of a radiolucent area may be difficult or impos- 
sible to interpret When however, successive x-rays reveal further prog- 
ress and extension, associated with a history and climcal signs and 
symptoms suggesting a focus of infection, such evidence is strongly 
convincing 

In the light of infection radiopaque areas deserve less consideration 
Increased densir\^ or condensation can be illustrated by (i) enamel 
nodules, (2) metallic fragments, (3) hypercementosis, (4) producave 
lesions, as osteogenesis, osteosis (exostosis), osteoma As a result of in- 
fection, radiopaque areas do occur but in general they are best inter- 
preted as bone scars and arc testimony to the fact that healing has been 
adequate 

When successive x-rays originally re\eal a radiolucent area, and 
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subsequently a change to more and more radiopacit^^, \\ ith a histon* and 
clinical s)^mptoms and signs suggesnng a dental focus, such e\ idence is 
quite convincing that the probability of such a lesion causing systemic 
manifestations is less and less 


Other Tests 

The sedimentation test in dentistry, paracularly with the present 
problem has received more attenaon of late -- It is a laboratoir* aid 
or accessory v hich only excepuonally may mdicate the acn\ izy of a 
dental focal infection ^^'hen a senes of successive tests are nude for 
comparison, the information is much more valuable than vith a single 
test, especially in interpretation of the progress of a condition 

In dental literature an increasing number of claims for short vaAe 
diathermy have been made They are no doubt, a direct reflection of 
the populanty of this procedure in medicine 

Benefits have been claimed not only from a therapeunc standpoinL 
but even as an aid in the diagnosis of dental infections— “Provocam e ir- 
radiation 

Several have claimed that the application of “Short "Wave” to a sus- 
pect dental focus, if active, will be follow ed by an increase in the sedi- 
mentanon rate and that this test has considerable diagnostic \alue 
To elicit information on the vitality of a tooth, pulp testing is valu- 
able A^'hile instruments may be employed for this, there are vanous 
chnical methods which are adequate in most cases 

Dext\l Focal Infection 

The crux of this situation is intimately related to a number of con- 
ditions frequent in dental pracnce It is to be regretted that in nianv 
of our medical schools they receive little or no attention Space w ill not 
permit as much consideration as they desen^e Some of the more import- 
ant conditions are briefly discussed 

Caries, 1 e , dental decay is the major problem of dentistn^ From 
such cavities, leading directly to pulp involvement, it may readily be 
appreciated how bacteria and mfecaon can gain entrance (the most 
frequent pathway of entrance) to the pulp and the systemic circula- 
tion When evidences of infection are open, 1 e , in direct communica- 
tion with the outside world, drainage is more easily established and the 
dangers of systemic or distant involvement are less The lamina dura 
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when intact, indicates to many the absence of periapical infection 

Periodontoclasia (pyorrhea) represents another major problem in 
dentistry Many papers have been written on “pyorrhea” as a probable 
dental focus and this thought cannot be dismissed lightly Three pos- 
sibilmes as to the modus operandi should be mentioned Absorption of 
bacteria or their products directly mto the systemic circulauon from 
pockets, an exudation of purulent or infected material into the mouth 
and subsequent s^v•allowlng of such infected material, lastly, mterference 
with mastication as the result of loose teeth \\ hile the posinve proof in 
support of any of these contentions is difficult, appreciation of the fact 
that most of the lesions in this condiaon are open lesions, at least 
diminishes the probability of absorption of bactena or their products 
directly into the systemic circulanon This was one of the mam con- 
tentions of Wdham Hunter - 

In pyorrhea, the chief pathological features are alveolar resorption, 
pocket formation, loosenmg of the teeth with or without suppuration 
Usually, calculus and evidences of infection m pockets are present 

Retained Roots Many statements concemmg the danger of such 
roots are found The cause of the root retenoon necessanly influences 
Its danger Information from the history, as to the probable cause and 
especially a knowledge of the length of tune such retennon has been 
present will be very helpful in evaluating such a focus A\’here roots 
have been retained for years and the x-ray is negative or possibly shows 
condensation in contrast to a radiolucent area, less consideration as to 
the probability of an active focus of infecaon seems justified 

Dead Tooth When a tooth is traumatized severely so as to completely 
sever its penodontal attachment with obvious resultant death of the pulp 
(some resettle the term dead tooth for such a condmon) this may or may 
not act as a dental focus Usually, such mjury will result in loss of the 
tooth within a short time after the accident In such cases on account 
of open socket and free drainage if mfecnon does occur the local de- 
fense will usually be adequate In some cases, however, certain changes 
may usually be exqiected, resultmg in resorption of the root and e\ entual 
loss of the tooth 

It cannot be denied that inadequate or unsatisfactory root canal 
therapy, sometimes the fault of the dentist, often the neglect of the 
patient, may be responsible for dental foci As a result of recent en- 
couraging advances especially in root canal therapy in pret enaon, diag- 
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nosis and treatment,-"* we are of the opimon that all pulp- 
less teeth should not be needlessly sacrificed on the altar of focal mfecuon 

Radmdctr—Gramilowa—Cyst The ne\t group is also frequent and 
important As a rule they appear as more or less well localized radio- 
lucent areas as a result of destruction Their infectious nature cannot 
be denied They are practically all associated with, or due to, devitalized 
teeth, sometimes a tooth tvhich has had root canal therapy, but more 
often has not 

They are, in contrast to some of the others we have show, closed 
lesions, they represent mfecuon, possibly of a latent type, and are 
thereby a menace 

The more localized, the less the danger, but neither can it be demed 
that they are very frequently present without acuve local climcal evi- 
dences and in many individuals whose apparent health is excellent, and 
who remain so indefinitely 

Pulp stoves are not uncommonly found in one or more vital teeth 
'\^’hile It IS claimed they are of infecuous origin,®- dental foci, or fre- 
quentljT’ the cause of neuralgia, the evidence appears more agamst than 
m favor Dr S Sorrin, one of my associates on the Dental Sennce at 
Montefiore Hospital, advises me that in the dental exammauon of 200 
cases of arthnus of various types (composed for the most part of cases 
of infectious arthritis) he found 100 were edentulous, 53 had less than 
20 teeth and 47 had 20 teeth or more In these 47, isolated pulp stones 
(4 teeth or less) y ere present in 15 pauents 

^^Tile pulp stones may be composed of denune or calcium, based 
upon an understanding of pathological changes in such conditions they 
are interpreted as degenerative rather than inflammatory ®® 

Periosteal covdevsatwv, osteosis and osteoma It is not always easy 
to decide yhether these changes are dystrophic, neoplasoc or inflam- 
matory As said previously, in general, when of inflammator)^ or infec- 
tious origin, y e interpret them as bone scarring and believe they repre- 
sent evidence of a successful or adequate local defense 

Secondary Manifestations 

An extensive list of condiuons has been attributed to dental foci 
The organs involved include joints, muscle, nen'^es, kidney, heart, eye, 
gastrointestinal tract, nasopharynx and gall bladder From this hst there 
are three upon y hich to comment 
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I The possible or probable relation of dental infection to heart dis- 
ease IS so extensive that comment will be made only on the relation of 
extractions to endocarditis Recently, several reports on subacute 
bacterial endocarditis developing within a short time after extraction 
of (infected) teeth have appeared In a personal communication, I Sal- 
man, Oral Surgeon and S P Schwartz, Cardiologist, of iMontefiore 
Hospital reviewed 215 hospital cardiac cases of rheumatic, arterioscle- 
rotic and syphiliDc patients from whom a total of 1126 teeth had been 
extracted under local anesthesia No cases of subacute bacterial endo- 
cardins followed 

II, III Nasopharynx and Eye More direct mechanisms and path- 
ways of extension have been emphasized by several authors in affections 
of the antrum®® and eye ®" In striking contrast to the other parts of the 
body, the pathogenesis strongly indicates a direct extension or direct 
pressure on dental nen^es rather than the usually accepted explanation of 
hematogenous spread 

By better medico-dental cooperation (and lately there have been en- 
couraging evidences of it), greater progress can be made in the preven- 
tion, diagnosis and treatment of dental foci of infection Sometimes, 
hotvever, it is well to remember that although the ravages of infecnon 
may be incapable of repair, the progress of infecuon may be arrested 
and the source eradicated, if such cases cannot be improxed, at least 
they should not be left otherwise 

Finally, lest I be misunderstood in my attitude tow ard bacteriolog\% 
let me paraphrase the words of Brutus, It is not that I love Bactenologs^ 
less but Pathology more * 
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LYMPHOGRANULOMA VENEREUM* 
Arthur W Grace 

Professor of Dermatology and Syphilology Long Island College of Medicine 


S^SSHS2SH5a5H.^YMPHOGRANULOMA venereum IS a \videspread, contagious, 
S H venereal disease of human beings caused by a minute 

S G organism The infective agent enters the body through 

G g the skin of the external gemtalia without, however, al- 

ways producmg a demonstrable lesion at the portal of 
entry It may also enter by way of the mucosa of the anal or rectal 
canals, and, much less frequently, by extragemtal routes The virus mul- 
tiphes readily in the lymph nodes draimng the affected areas, and prob- 
ably, also, m the anal and rectal mucosae It is transmissible to certain 
laboratory animals The lesions of lymphogranuloma venereum are m- 
flammatory m nature, subacute or chrome m quality of reaction, and are 
often marked by the development of multiple small foci of suppuration 
Mortality is low The disease is systemic %vith local manifestations ap- 
pearmg chiefly in the anorectal, inguinal and gemtal regions It is cus- 
tomary, and convement, to speak of the disease pictures in these areas 
as the anorectal, mgumal and gemtal vaneties of lymphogranuloma ve- 
nereum There is, however, no evidence of the existence of any differ- 
ence, other than regional, between the disease in the vanous sites 
Diagnosis of lymphogranuloma venereum is made, at present, by 
means of a skin test of a high degree of specificity and sensitivity which 
has been named after its discoverer, Wilhelm FreU Treatment of the 
disease with certam members of the sulfonamide series of drugs, notably 
sulfamlamide and sulfathiazole, has been very successful The use of 
these drugs in the treatment of lymphogranuloma venereum has been of 
the highest value m that, pnor to their introduction, there was no ade- 
quate remedy for the disease 

History 

The mgumal variety of lymphogranuloma was the first of the mam- 
festan ons of this disease to be suspected of bemg a separate clmical 

* From Island College Hospital and the Department of Dermatolog> and Syphilology Long 

Island College of Medicine and The New York Hospital and Department of Medicine Cornell 
University Medical College. 

Aided by a grant from the United States Public Health Service. 
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enuty John Hunter^ descnbed, in 1786, a condinon in which buboes 
developed without apparent cause, and were unaffected by mercur)’^ 
Credit, however, for the earliest definite descnption belongs to William 
Wallace^ who, under the atle of “indolent primary syphilitic bubo,” 
gave an accurate description of Avhar would now be regarded as a 
chrome suppurative case of the mguinal variety of the disease 

H G Klotz^ first called attention to the disease in this country He 
reported havmg seen, m New York City, betiveen the years 1879 and 
1889, over 120 cases of a clinical entity which can hardly have been 
other than the mgumal variety of lymphogranuloma 

Durand, Nicolas and Favre,® m 1913, gave the best clinical and 
pathological study hitherto pubhshed of the ingmnal disease They be- 
heved, erroneously, that the histological picture of lymphogranuloma 
resembled that of Hodgkin’s disease, or lymphogranulomatosis, and pro- 
posed the term lymphogranuloma mgumale for the disease The chmeal 
and pathological manifestations of lymphogranuloma, however, are not 
peculiar to the disease and accurate identification was not possible until 
the introduction of the Frei test m 1925 Study and knowledge of the 
disease have progressed rapidly foUowmg Frei’s important discovery 

In 1928, usmg the recently developed skm test, Frei and KoppeP 
showed that a positive reaction was given by persons presenting mflam- 
matory stricture of the rectum Experimental proof of the lympho- 
granulomatous etiology of this condition was established m 1932 by 
Ravaut, Levadm, Lamblmg and Cachera^ and Laederich, Levaditi, Ma- 
mou and Beauchesne® who isolated a stram of the virus of lymphogranu- 
loma venereum from inflamed rectal tissue Moequot, Levadm and 
Reinie,” m 1935, isolated from an inflammatory condition of the colon 
a strain of the virus with which Levadm, Mollaret and Reime,^® in the 
same year, produced the pathological changes characteristic of l}Tnph- 
ogranuloma m the rectum of chimpanzees by direct moculation mto the 
mucosa 

The etiological agent of lymphogranuloma venereum was shovTi to 
be a virus m 1930 by Hellerstrom and Wassen^^ who inoculated Maca- 
cus rhesus and Macacus cynoviolgiis monkeys intracerebrally with sus- 
pensions of infected human lymph node Two years later, Levadm, 
Ravaut and Schoen^" reported the transmission of the disease to mice by 
the mtracerebral route The mouse has since proved to be a very valu- 
able animal m the study of lymphogranuloma Strains of the virus have 
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Table I 

NEW CASES OF LYMPHOGRANULOMA VENEREUM AND TOTAL NEW 
IN- AND OUT-PATIENT ADMISSIONS, NEW YORK HOSPITAL, 1934-10 


Year 

No of new 
cases of LV 

Total No of 
new admissions 

Cases of L V per 
10,000 admissions 

1934 

26 

43419 

60 

1935 

23 

44123 

52 

1936 

31 

45977 

67 

1937 

35 

44484 

79 

1938 

85 

43411 

81 

1989 

28 

41895 

67 

1940 

(9 months) 

31 

31447 

10 8 


been maintained by successive mouse passage over a penod of years and 
the infected bram has provided useful matenal, both as a source of virus 
for experimental purposes and for the performance of the Frei test. The 
eaological agent of lymphogranuloma was undoubtedly first seen by 
Gay Pneto^® m 1927 m the form of small cytoplasmic granules m ma- 
tenal obtamed from infected mgumal nodes The granules were one 
micron or less m diameter and appeared frequently m small aggregations 
They were also descnbed, and figured, by Fmdlay^'* who suggested the 
possibihty that they represented the virus Granules, however, appear 
sparsely m preparations of animal and human tissue, a fact which made 
It impossible until recently to procure active suspensions of the virus 
free from a large proportion of mert matenal The work of Rake^® and 
his colleagues, who employed the yolk-sac techmque of Cox,^® has now 
afi^orded a means of obtaimng rich suspensions of granules Successive 
passage of lymphogranulomatous matenal m tissue culture was observed 
by Sanders^’ to mcrease the potency of the inrus as high as one thousand 
times 


Statistics of the Frequency of Occurrence of 
Lymphogranuloma Venereum 

Lymphogranuloma has been studied at the New York Hospital for 
the past eight years, for most of the time in a chmc specially devoted to 
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Table II 

DISTRIBUTION, BY VARIETIES, OF 242 CLINICAL iMANIFESTATIONS OF 
LYMPHOGRANULOMA VENEREUM IN 218 INDIVIDUALS 


A’anet-v 

No of 

manifestabons 

Per cent 

Anorectal 

145 

59 9 

Inguinal 

60 

248 

Genital 

28 

117 

Asymptomatic 

6 

26 

Miscellaneous* 

8 

1 1 


* Includes one case each of carcinoma of rectum, c}stitis, and granulomatous pelvic 
masses 


the purpose Close cooperation with all of the departments of the hos- 
pital has enabled every case of the disease found in the institution to 
be examined and treated Table I shows the number of new cases seen 
annually smce 1934, as well as the ratio of these cases to the total annual 
in- and out-patient new admissions It will be seen that the proportion 
of cases of lymphogranuloma is increasing in the commumty from 
which the New York Hospital draws its chentele A further analysis 
of the material has revealed the mcrease to occur equally among all 
the vaneties of the disease 

The local manifestations of lymphogranuloma constitute the most 
striking element in the chmcal picture and occur, m order of frequency, 
in the anorectal, ingumal and genital regions Table II shoves that the 
anorectal is approximately nvo and one half times as common as the 
mguinal and about five tunes as frequent as the gemtal vanety The most 
frequently occurring combmaaons of varieties are the gemtal and in- 
gmnal and, less commonly, the anorectal and mgmnal 

A small proportion of mdividuals give positive Frei reactions vnth- 
out any evidence of an existmg, or precedmg, infection \vith lympho- 
granuloma Such people are usually detected m the performance of sur- 
veys of the incidence of the disease m a community, or during mvesoga- 
tion of the contacts of an infected person 

Cluneal manifestaoons of the disease, which do not fall into one of 
the three main varieties, represent about one per cent of the cases and, 
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m our material, are composed of, respecavely, carcmoma of the rectum, 
cystitis, and granulomatous pelvic masses 

The Anorectal Variety of Lymphogranuloma Venereum 

In conformity wnth all of the manifestations of the disease, the ano- 
rectal variety is acquired chiefly by sexual contact Evidence which 
has been presented elsewhere, by the author and Henry,^® has shown 
that most cases of this vanety, m males, arise by the direct implanta- 
tion of the virus upon the anal or rectal mucosae, through the practice 
of sodomy Infecaon of the lower bowel has also been acquired, m 
adults and m children of both sexes, by the use of an enema tip m com- 
mon with a person suffenng from the anorectal vanety of the disease 
It IS clear, therefore, that the mucosa of the lowest portion of the human 
bowel provides an excellent medium for the growth of the virus of 
lymphogranuloma venereum Experimental evidence has shown this to 
be true for the chimpanzee The mode of acquisition of the anorectal 
disease by women has been the subject of much discussion One school, 
represented by Bensaude and Lambling^® m France, is of the opimon 
that owmg to the intimate connecuon between the vaginal and pen- 
rectal tissues, the disease begms in the latter tissues and spreads through 
the rectal wall mto the mucosa In support, it was claimed that of eighty 
women with rectal stncture, only twelve showed accompanymg active 
mflammanon of the rectal mucosa These authors said, m effect, that 
if a case of anorectal lymphogranuloma showed stncture and proctitis. 
It could be assumed that the disease began m the rectal mucosa If, how- 
ever, there were stncture alone, the condmon probably began outside 
the rectal wall and traveled through to the mucosa 

Exammation of our material on this subject reveals that of sixty- 
seven women with stncture, no less than sixty-nvo, or 92 5 per cent, 
had an accompanying proctitis By Bensaude and Lambhng’s omti cn- 
tenon, therefore, practically all anorectal infection with lymphogranu- 
loma m women begins upon the mucosal surface and not outside the 
bowel waU I am of the opimon that, m women, the virus, deposited 
dunng the sexual act by the infected partner, is enabled through the 
moisture of the parts to find its way to the anorectal mucosa and there 
to flourish, as m the case of the male I am prepared to concede to 
Bensaude and Lambhng the existence of some cases of anorectal lym- 
phogranuloma which begin in the outer coat of the bowel The chmcal 
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Tabm III 

ANALYSIS OF 145 CLINICAL MANIFESTATIONS OF THE ANORECTAL 
VARIETY OF LYMPHOGRANULOMA ^^NEREUM 


Clinical manifestahon 

Number 

Per Cent 

1 

Stricture ■nith proctibs 

107 

73 8 

Stricture without proctibs 

7 

I ^8 

Proctibs without stricture 

14 

9 7 

Esthiomfene with stricture and proctibs 

3 

20 

Fistula-in-ano 

8 

54 

Perirectal abscess 

2 

14 

Scarring of perianal tissues 

1 

07 

Rectoiaginal fistula 

1 

07 

Elephantiasis of female genitalia with stricture 

1 

1 

07 

Elephantiasis of male genitalia with stncture and procfatis 

i 

1 

07 


Tabix IV 

RACE 4.ND SEX DISTRIBUTION OF 128 CASES OF THE ANORECTAL 
VARIETY OF LYMPHOGRANULOMA VENEREUM 


i 

Chnical manlfestatton | 

Total 

cases 


Per 

cent 


VTiite 

male 

VTilte 

female 

Black ; 
male 

. 

Black 

female 

Stricture with proctibs 

107 

38 3 

16 0 

87 

430 

Stricture without procfatis 

7 

28 6 

14 3 

00 

571 

Proctitis wnthout stricture 

14 

71 4 

71 

216 

00 


condition in such cases is probably stricture ^v^thout proctitis, of which 
we have only seen seven cases, two in men and five m women 

The clmical manifestations which are mcluded in the anorectal va- 
nety of lymphogranuloma are chiefly the three entities of stricture with 
proctitis, smcture vathout proctitis and proctitis without stncture 
These comprise over 88 per cent of the vanety The frequenc)’' of their 
distribution by race and sex is shoivn in Table IV where the compara- 
tivelv high proportion of cases m white males should be noted 
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I believe that proctitis without stncture represents the earhest ob- 
jective sign of anorectal lymphogranuloma, and that, untreated, the 
great majonty of such cases proceed to the development of stncture 
while the proctitis is still active Of fourteen cases of proctitis without 
stncture I have only observed one to heal spontaneously, and that m 
a white man Thirteen of the fourteen mdividuals were male homosex- 
uals who adopted the passive role Consideration of the history of their 
infection mdicated that an average penod of six weeks elapsed between 
infection of the rectal mucosa and the development of symptoms 

It should be the endeavor of all persons mterested in the study of 
lymphogranuloma venereum to detect cases of the anorectal vanety id 
the “proctitis ivithout stncture” stage Complete and rapid cure can 
then be obtamed m over 75 per cent of cases It is more difficult to heal 
a proctitis after the development of stncture Little more than one- 
tenth of our cases of procaas were obsen'^ed before stncture had de- 
veloped 

The earhest symptom of proctitis is the passage of blood and pus per 
anum This is a direct consequence of the replacement of a portion of 
the anorectal mucosa by granulation tissue Untreated, the granuloma- 
tous process extends deeper into the bowel wall, beginning usually at 
the postenor aspect and ultimately encircles the lumen In the majonty 
of cases, the replacement of granulation tissue by fibrous tissue begms 
to be evident, as a narrowing of the anal or rectal canals, less than three 
months after the onset of procntis In untreated cases, narrowing is 
slowly progressive 

I have only been able to observe closely three untreated persons dur- 
mg progression from early infection to complete closure of the bowel 
In two of these the gamut of the disease was run m six, and m the third, 
m seven years The number of cases, however, m which colostomy is 
required for rehef of obstruction is relatively few, only runeteen per- 
sons out of a total of 128, or 14 8 per cent, havmg had to submit to this 
operation 

A question may be raised at this pomt as to the proportion of cases 
of stncture with proctitis, stncture -without procntis and procntis with- 
out stncture which are lymphogranulomatous m ongm The quesnon 
IS answered m Table V m which it is assumed that chmcal condinons 
may be regarded as lymphogranulomatous when the Frei reacnon is posi- 
nve, and non-lymphogranulomatous when it is neganve Accordingly, 
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Tabxx V 


THE FREI REACTION IN CERTAIN CLINICAL CONDITIONS 



Number of Cases 

Per cent 

Clinical condibon 

1 

1 

Frei- 
positu e 

Frei- 
negati\ e 

Total 

Frei- 

positive 

Stricture nith proctitis 

107 

8 

110 

9T£ 

Stncture without proctitis 

7 

3 

10 

70 0 

Proctitis without stricture 

14 

8 1 

22 

636 

Fistula-in-ano 

8 

17 

25 

32 0 

Perirectal abscess 

1 2 

8 

10 

20 0 

Ulcerative colitis 

1 

0 

29 

29 

00 

Regional ileitis 

0 

3 

3 

00 


97 per cent of cases of stncture with proctias, 70 per cent of cases of 
stricture without procuas and 63 per cent of cases of procdDs ^vlthout 
stncture are due to the virus of lymphogranuloma 

In view of the readiness vath which the ^’^rus produces lesions in 
the lower bowel, our material was further studied to determme the ex- 
tent to which the Frei reaction is positive in acute and chrome ulcera- 
tive cohos and m regional ileitis No posiove reacoon was obtained m 
twenty-nine persons vnth ulcerative cohos or m three ^vlth regional 
ileitis It may, therefore, be assumed that the virus of lymphogranuloma 
venereum does not often play a demonstrable part in the eoolog}’" of 
these two condioons Our results Math ulceraove cohos are in keepmg 
Math the experience of Rodamche, Karsner and Palmen° M'^ho reported 
that thirty-nvo of thutj^'-four paoents Math chrome ulceraove cohos 
had negaove Frei reacoons and shoM'^ed no evidence of neutralizing ano- 
bodies m their sera agamst the virus of lymphogranuloma venereum In 
regard to the two Frei-posiove persons in then* series, consideraoon M^as 
given to the possibihty that the virus, although not direcdy responsible 
for the boM'^el ulceration, rmght have paved the M'^ay for other necrotiz- 
ing agents to become estabhshed, as Frei origmally suggested 

The remainmg chnical mamfestaoons of the anorectal vanety of 
lymphogranuloma are shoMoi in Table III AAhth the possible excepoon 
of esthiomene, which can be closely mumcked by granuloma venereum 









Ly7?iphogranulo7m Venereipji 


635 


Tabix VI 

CLINICAL MANIFESTATIONS OF 60 CASES OF THE INGUINAL VARIETY 
OF LYMPHOGRANULOMA VENEREUJI 


Clinical manifestation 

No of cases 

Per cent 

Suppurative adenitis, unilateral 

34 

66 7 

Suppurative adenitis, bilateral 

D 

15 0 

Non-suppuratue adenitis, unilateral 

14 

233 

Non-suppurative adenitis, bdateral 

3 

6 0 


and which may occur without rectal mvolvement, the seven lowest en- 
tities m the table are by no means strictly of lymphogranulomatous 
ongm Further consideration of Table V shows that only about one- 
third of the cases of fistula-in-ano, and approximately one-fifth of those 
of perirectal abscess, are due to the virus of lymphogranuloma 

A word should be said about esthiomene, a term which, in the on- 
ginal Greek, meant eatmg or eroding The disease is pecuhar to women 
and the ongmal descnption given by Huguier^^ in 1849 is apphcable 
today He said, “This chrome malady is characterized by a leaden or 
violaceous tint of the parts Deformity, ulceration and destruction may 
occur with concomitant hypertrophy and mfiltranon of such a nature 
that the orifices and canals which open mto the vulvoanal region can 
be at the same time ulcerated, enlarged and stnetured ” 

The Inguinal Variety of Lymphogranuloma Venereum 

The mgumal vanety results from the deposition of the virus within 
the territory dramed by the mgumal and femoral nodes The actual 
site of invasion of the tissue— the primary lesion— is not often demon- 
strable In sixty cases of this variety m our material, it was present m 
fourteen, or 23 3 per cent 

The virus is lymphotropic and produces clinical manifestations m 
the affected nodes 7 to 21 days after the mfectmg coitus The nodes 
enlarge, sometimes to a considerable size, are painful, and the overlying 
skin IS of a dusky red or purphsh tint In Table VI are showm the chni- 
cal manifestations of the mgumal vanety m our matenal In about four- 
fifths of the cases the disease is unilateral and m the remammg one-fifth, 
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Tamx VII 

RACE AND SEX DISTRIBUTION OF 60 CASES OF THE INGUINAL VARIETi 
OF LYMPHOGRANULOMA VENEREUM 


Race and Sex 

No of cases 

Per cent 

White male 

39 

66 0 

White female 

2 

33 

Black male 

15 

250 

Black female 

4 

67 


bilateral Frank pus appears in the nodes in approximately three-quarters 
of the infected persons and, m the absence of treatment, breaks through 
the overlymg skm The smus thus formed may persist for months con- 
stantly drainmg seropurulent material Many of the non-suppuranve 
cases heal spontaneously 

The most striking element m the architecture of the diseased node is 
the presence of a large number of small foci of suppuration which are 
termed stellate abscesses 

The mgumal vanety of lymphogranuloma venereum occurs rarely 
m women In our senes of sixty cases only six, or 10 per cent, were 
found m women (Table VII) 

The Genital Variety of LYMPHocRANULOiMA Venereum 

Table \TII shows the frequency of occurrence m our matenal of 
the entities which comprise this condinon Primar)’’ lesions constituted 
50 per cent of the gemtal manifestations Satellite adenopathy was not 
always a concomitant of the primary lesion nor was such adenopathy 
always purulent The common type of primary lesion is an oval vesicle 
on a shghtly larger, non-mdurated, erythematous base It measures m 
the neighborhood of 6 millimeters m the longer diameter which is usu- 
ally placed at nght angles to the long axis of the perns It does not pro- 
duce subjective symptoms and is commonly found on the shaft or glans 
near the coronal sulcus Primary lesions of the vesicular type generally 
disappear vnthm 2 weeks without leavmg a trace of their presence 
Ulcerated primary lesions occur rarely, and when they do a concomi- 
tant chancroidal or syphilitic infection is sometimes found Primar)’’ le- 
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Table VIII 

CLINICAL MANIFESTATIONS OF 28 CASES OF THE GENITAL VARIETY 
OF LYMPHOGRANULOMA ^TENEREUM 


Cbmcal manifestation 

No of cases 

Per cent 

Prlmarj lesion with adenitis 

10 

357 

Pnmarj lesion without adenitis 

4 

14 3 

Esthiomfene with and inthout rectal involiement 

6 

214 

Elephantiasis of penis 

5 

17 8 

Elephantiasis of labium majus 

1 

86 

Abscess of vaginal wall 

1 

36 

Periuretbral abscess 

1 

36 


sxons of lymphogranuloma are infrequent m women, two only havmg 
been observed m our matenal, one on the labium majus and the other 
on a penanal tab 

Esthiomene is the second m order of frequency of the gemtal lesions 
and has already been descnbed Elephantiasis of the male and female 
gemtaha produced by the virus is mdistmguishable clmicaUy from that 
due to any of the other known causes of the condition Elephantiasis 
of the penis may be produced by the lymphogranulomatous process 
Itself or may follow extirpation of bilaterally mvolved nodes Of five 
cases m our senes, three were the sequel of radical surgery and two 
arose spontaneously 

Parinaud’s Conjunctivitis 

Curth-- recently reported the case of an mdividual who developed, 
m May 1932, a painless conjunctivitis of the nght eye foUowmg per- 
verted mtercourse The nght preauncular and submaxiUary nodes be- 
came sivoUen and tender Treatment ivith meffectual remedies was con- 
tinued until 1933 when vision was lost m the affected eye The con- 
dmon was untreated for the next 5 years dunng which there was slow 
progression of the lesion In November 1938, the nght eye showed 
SAvelling and mflammaaon of both hds vuth considerable edema, espe- 
cially of the lower hd, and some purulent conjunctival discharge There 
was marked destrucuon of the inner surface of the hds The nght globe 
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Table IX 

CLINICAL CONDITION OF 11 PERSONS FROM WHOM SEMEN WAS 
OBTAINED FOR TESTING FOR LYMPHOGRANULOMA ^^:NEREUM 


Case 

Nature and duration of clinical condition 

1 

Actne prochtis, 13 months 

2 

Acti\e proctitis, 8y^ \ears 

3 

Acti\e proctitis, 4 \ears 

4 

1 

Actne proctibs, 4Vi jears 

5 

Acbie procbbs, 6 3 ears 

6 

Unhealed suppurabie groin nodes, 10 da\s 

7 

Healing non-suppurabve groin nodes, 3 weeks 

8 

Suppurative groin nodes, healed, 4 weeks 

9 

Suppurative groin nodes, healed, 16 months 

10 

Suppurabve grom nodes, healed, 22 months 

11 

Unhealed pnmar} penile lesion, 14 da\s 


was intensely injected The cornea was opaque There was no longer 
enlargement of any of the l}miph nodes Experimental work by Curth 
and his colleagues estabhshed the lymphogranulomatous etiolog}’’ of the 
conjunctivitis, thereby confirming the onginal obsen’^anon of Levadin, 
Bollack, Basch and Desvignes,'^ m 1936 

Asymptomatic Cases of Lymphogranuloma Venereuxi 

This group comprised three ivhite men and three u^hite u’^omen m all 
of whom there was neither existmg evidence, nor past histor)'’, of in- 
fection Math the virus All, hoivever, gave a positive Frei reaction The 
marital partners of two men and one xvoman presented acnve lesions m 
the mgmnal nodes, the anorectal mucosa and bladder xvall respecuvely 
Examination of the contacts of the other three persons xvas not possible 

Consideration of the group of asj’mptomatic cases leads to the ques- 
tion as to xvhether resen''oirs of the virus exist other than m the dis- 
charges from the boxvel and from the infected nodes An attempt was 
made by the author to ansxver this query m 1935 by the examination of 
specimens of semen from eleven mdividuals who presented active or 
healed manifestations of lymphogranuloma The nature of the lesions 
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which were presented by the group is shown in Table IX The exist- 
ence of virus in the semen was sought by ddutmg the matenal with an 
equal volume of physiologic salme, macovatmg by heat, as m the prepa- 
ration of Frei antigen, and mjectmg o i cc mtradermaUy mto lympho- 
granulomatous subjects In the presence of mactivated virus, positive 
Frei reactions would have followed this procedure In no mstance, how- 
ever, was such a reaction obtamed It was therefore concluded that the 
virus of lymphogranuloma venereum is not present m measurable quan- 
tity m the semen and that infection is probably not transrmtted by this 
secretion The apparent lack of infecavity of semen suggests that lym- 
phogranulomatous proctitis following sodomy arises from an open pri- 
mary lesion m the active partner, or from an infection of his bladder 
mucosa 

The Systemic Manifestations of Lyiviphogranuloma Venereum 

The chief systemic manifestation of lymphogranuloma venereum is 
the hypersensitivity of the skm as a whole to the mtradermal mjecaon 
of suspensions of the mactivated virus In the case of the mgumal vanety 
of the disease, this develops at about the same time as the enlargement 
of the nodes and, m the anorectal vanety, approximately one month 
after the appearance of the anal discharge 

Lymphogranuloma venereum may present a chmcal picture of acute 
or chrome febrile illness m which local manifestations are present only 
in mmor degree or may be entirely absent Harrop^^ and his colleagues 
have recently reported such cases m workers in the virus, two of whom 
apparently acquired the infection through the respiratory passages In 
one instance the sole localizing manifestation was a moderately en- 
larged supraclavicular node In the other there were a greatly swollen 
u\mla, non-suppurative cervical ademos and recurrent bouts of py- 
rexia of moderate degree A third person showed only malaise, fleetmg 
muscular pams, and mild fever 

The mgumal vanety of lymphogranuloma is usually ushered m 
with fever of short duration Chills and jomt pams may be present The 
patient is seldom more than mildly ill 

Constitutional manifestations rarely accompany the onset of the ano- 
rectal vanety As the disease progresses, however, the mdmdual pre- 
sents the picture of chronic illness Loss of weight appears most com- 
monly and IS accompanied by anorexia, insomnia and nervousness 
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Symptoms of mtestinal obstruction are much less frequent than the 
narrowmg of the rectal lumen would lead one to expect After the dis- 
ease has persisted for several years, arthritis develops in about 10 per 
cent of the cases The jomts most commonly affected in our senes were 
the wnsts, fingers, elbows, ankles and knees m descendmg order of fre- 
quency There is hydrops of the affected joint and erythema of the 
overlymg skm Aspirated synovial flmd is bactenologically sterile and 
does not contam the virus Jomt destruction does not occur and full 
function IS ultimately restored Untreated arthnns waxes and wanes 
over a penod of years and is sometimes of sufficient seventy to require 
bed rest 

A systemic effect of lymphogranuloma reported hy Gutman*® is 
hyperprotememia due to a large mcrease m serum globuhn It was found 
that, of seventy-two lymphogranulomatous persons m aU stages of the 
disease, two-thirds had total serum protems m excess of 8 o per cent, 
the upper limit of normal, and approximately four-fifths had serum 
globulins m excess of 3 5 per cent Alarked hyperprotememia occurred 
particularly m persons with chrome compheanons, notably m those 
with rectal stneture Of forty-two such individuals over 80 per cent 
showed hyperprotememia with values up to 1 1 4 per cent Repeated de- 
termmations, made over penods of almost 2 years, mdicated that the 
elevated serum protem values tend to persist for mdefimte periods at an 
approximately constant level The significance of hyperprotememia in 
lymphogranuloma is as yet unknown 

The Virus of Lymphogranuloma Venereum 

The etiological agent of lymphogranuloma is a virus which is filter- 
able through Berkefeld V or Chamberland L 3 candles It is transmiss- 
ible to monkeys, mice, guinea pigs, cats, dogs and to certam rodents 
such as the field vole, the spermophile and the stnped ground squirrel 
The virus can be obsenmd rmcroscopically in the form of cytoplasmic 
granules m the lesions of lymphogranuloma venereum of man, m the 
brams of infected monkeys, m the brams and lungs of infected mice, 
in experimental buboes in gumea pigs, and in the chonoallantoic mem- 
brane and yoUc sac of the developmg chick embryo The dimensions of 
the virus, as sho^vn by filtration through graded collodion membranes, 
are similar to those of the vaccinia virus, namely o 125 to o 175 micron 

The pathogemcity of strains of the virus for experimental animals is 
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low and little increase in virulence follows successive passage in them 
and m the chorioallantoic membrane of the chick 

The action of the virus can be mhibited by the use of sulfanilamide, 
stdfapynchne, sulfathiazole, and by other sulfonarmde compounds 

The Diagnosis of Lyniphogranuloma Venereum 

Owmg to the lack of specificity of the histological lesions, accurate 
diagnosis of the disease is impossible by microscopic methods None of 
the clmical manifestations are pecuhar to lymphogranuloma, the most 
pathognomomc lesion bemg stricture with proctitis of which we have 
shown that 97 per cent of all cases are lymphogranulomatous (Table 
V) Detection of the virus m lesions requires highly tramed personnel, 
considerable laboratory eqmpment, much time, and cannot always be 
earned out even m known cases of lymphogranuloma 

The cutaneous test discovered by Frei has proved to be highly spe- 
cific and has been, until now, the sole means of accurate diagnosis The 
test depends upon the fact that the skm of persons who have, or have 
had, lymphogranuloma is hypersensitive to the mjecaon of the maca- 
vated virus of the disease Such hypersensmvity usually persists through- 
out the Me of the mdividual In one mstance only, a laboratory mfec- 
aon m a worker, has the development and disappearance of this m- 
creased cutaneous reactivity been reported -* 

The test IS performed by the mtradermal moculanon of an emulsion 
containmg the macavated virus The moculum is known as Frei antigen 
and the resultmg reaction as the Frei reaction Frei reactions are read 
at the end of 48 or 72 hours after the performance of the test The posi- 
tive reaction appears as an erythematous area, the central portion of 
which IS more mdurated and may take the form of a papule, papulo- 
vesicle or papulo-pustule according to the intensity of the reaction The 
size of the erythematous area is of no diagnostic significance Exact 
measurement, however, must be made of the dimensions of the papule 
when the test is read The reading is positive when the diameter of the 
papule IS not less than 6 or 7 millimeters, the figure dependmg upon 
whether the antigen has been prepared from human or chick, or mouse 
matenal About three-quarters of all positive Frei reactions show a pa- 
pule whose diameter ranges from 7 to 10 millimeters, the remamder 
give reactions larger than 10 millmieters The ongmal Frei antigen was 
prepared from bactenologically sterile pus obtained from an unbroken 
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lymphogranulomatous bubo The pus was diluted Math approximately 
five tunes its volume of physiologic sahne and the contained virus in- 
activated by heating at 60 ° C for two hours on one day and for one 
hour on the next This material, now called human Frei anagen, is snll 
used but IS unsausfactory for the following reasons ( i ) it is difficult to 
be certain that the products of noxious agents other than the virus 
of lymphogranuloma are not present, (2) the supply of suitable pus is 
very limited, (3) the content of virus (and probably the virulence) 
vanes considerably among different samples of pus, and (4) control 
matenal is unavailable 

It was m order to provide an unlimited supply of antigen, free from 
the disadvantages of human material, that mouse brain antigen was in- 
troduced by the author and Suskmd~® in 1934 This matenal is approxi- 
mately an 8 per cent suspension, m physiologic salme, of mouse brain 
infected with a passage stram of the virus and inactivated in the same 
manner as in the preparation of human anagen Mouse bram matenal 
has none of the drawbacks of human anagen and is a valuable diagnos- 
ac agent It is not, however, a perfect product In over three-quarters 
of the tests, mouse brain control gives non-specific reacaons which are, 
nevertheless, disanguishable from posiave reacaons 

The ideal anagen would appear to be an inacavated emulsion of 
the granules of the virus Such material has now been provided by 
Rake^° following the growth of the virus in the yolk-sac of the develop- 
ing chick embryo The new anagen and control are practically water 
clear, and have been designated lygranum antigen and lygranum control 
respecavely Tests of lygranum anagen"® indicate that it is at least the 
equal of mouse brain anagen in sensiavity and specificity 

Lygranum control is superior to mouse bram control m producing 
non-specific reacaons in only 6 per cent of persons as compared vnth 
78 per cent in the case of mouse material Such non-specific reactions 
are readily distinguished from posiave reacaons 

It was stated above that the Frei cutaneous test was, until now, the 
sole means of accurate diagnosis of lymphogranuloma Within the past 
2 months Rake®® and his colleagues have employed lygranum anagen 
in a complement-fixaaon test The results obtamed with the new test 
have been most striking In xvell over 90 per cent of sera there was 
complete agreement between the results of the cutaneous and compk 
ment-fixaaon tests My ovm impression is that the new test is at least 
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the equal of the Frei test m specificity and sensitivity It has already 
established a special place m those instances where the cutaneous reac- 
tion is doubtful or negative, in the presence of chnical mamfestanons 
which could be regarded as lymphogranulomatous The new test may 
also permit of a more dehcate appraisal of the progress of the disease 
than is possible now when reliance must be placed entirely upon 
symptomauc change It may not replace the cutaneous test for rouane 
work in the field, for reasons of convemence of performance, but I 
beheve that it will come to be regarded as the final court of appeal in 
determimng the lymphogranulomatous status of a clmical condition 

The Treatment of Lymphogranuloma Venereum 

Pnor to 1938 treatment was earned on in our clmic by a vanefy 
of methods These included mjecaon of Frei antigen or antimony com- 
pounds such as tartar emetic or fuadm, aspirauon, excision or mcision 
and drainage of buboes, performance of colostomy with or without 
resection of the rectum, ddataaon of rectal stnetures, topical apphea- 
aon of balsam of Peru to areas of ulceration on the external gemtaha 
or anorectal regions, x-ray to the grom or rectum, medicated enemata 
and general supportive measures None of these procedures afforded 
ideal treatment The most satisfactory results followed the use of Frei 
antigen, by the subcutaneous or mtravenous routes, but only a small 
proportion of the cases dealt with m this manner responded well 

In 1938 G]unc®^ reported good results m the treatment of twenty- 
three mguinal cases of lymphogranuloma by the use of a combmation 
of fuadm and sulfanilamide Shropshear®® and Shaffer and Arnold,®^ m 
the same year, showed that the anorectal cases did unusually well fol- 
lowing suLfamlamide therapy 

Between July 1938 and May 1940, thirty-one ambulatory cases 
showing various mamfestaaons of lymphogranuloma were treated with 
sulfamlamide at the New York Hospital The drug was given orally, 
usually commencing with o 3 gm to o 6 gm three tunes daily and m- 
creasing to o 9 or i 2 gm , three times daily The exact dose depended 
upon the tolerance of the patient Rest periods of i to 2 weeks were 
gn^en on an average at 6 weekly mterv-als In several cases, however, it 
Avas found necessary to discontinue the drug for a short time follow- 
ing I to 3 weeks’ admimstraaon Other patients, however, Mere able 
to take sulfanilamide contmuously for 12 to 24 weeks Muthout ill ef- 
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fects When changes in the blood picture occurred, the duration of the 
rest period was extended The average length of treatment, including 
rest periods, was, for the inguinal vanety of the disease, 4 weeks, and 
for the anorectal, 29 weeks No other treatment was employed except 
aspiration of fluctuant buboes Of the mgmnai cases 80 per cent were 
completely well withm 3 to 6 weeks after beginnmg treatment and the 
remamder withm 16 weeks An average total dose of 52 grams of the 
drug were required In the case of the anorectal vanety, 39 per cent 
were completely healed withm 9 to 79 weeks by the use of a total aver- 
age dose of 172 grams of sulfanilamide Improvement to a marked 
degree occurred m another 39 per cent and no less than 92 per cent of 
all the anorectal cases showed benefit from the treatment The maximum 
total amount of the drug given to any healed patient was 330 grams 
durmg a penod of 39 weeks One individual, who did not respond at all 
to treatment, received 584 grams of sulfanilaimde m 53 weeks Unto- 
ward reactions, all mmor m degree, occurred m 57 per cent of the m- 
dividuals treated, and consisted of dizzmess, headache, nausea and sec- 
ondary anerma There M'^as no demonstrable relationship beween the 
sulfanilamide content of the blood and the ultimate therapeutic effect 
of the drug 

Symptomatic rehef coincided with the improvement m the procto- 
scopic appearance of the anorectal lesions, which began on an average 
5 weeks after startmg treatment The passage of mucopurulent and 
bloody stools gradually dmumshed and finally ceased altogether, rectal, 
penanal or abdommal pam subsided, diflfculty with bowel movements 
vamshed and a feelmg of well-being returned accompanied by a gam 
m weight and the disappearance of systemic manifestaaons mcluding 
arthralgia and myalgia Fibrous stricture of the rectum was not affected 
by sulfanilamide 

Frei tests were performed upon a number of persons m the group, 
before and after suLfarulamide therapy No significant change in the 
degree of cutaneous reacavity resulted from the treatment. 

Smce May 1940 sulfathiazole has replaced sulfanilamide in the treat- 
ment of lymphogranuloma m our clmic The dose employed has been 
I 5 grams three times daily for 2 weeks, then i o gram three times daily 
for the next 3 weeks A rest penod occupies the succeedmg 3 weeks 
after which treatment is resumed, beginnmg with i 5 grams three times 
daily as above Inguinal cases of the disease do not usually require a 
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second five-week course of therapy Results, to date, show a shghtly 
more rapid response to sulfathiazole than was found with sulfanilamide 
This may be due to the fact that the amount of sulfathiazole adminis- 
tered m a given time to any patient, has been almost double that pre- 
viously employed in the case of sulfanilamide No toxic manifestations 
have yet been observed with sulfathiazole 

The marked beneficial effect which has attended the use of sulfa- 
nilamide and sulfathiazole m the treatment of lymphogranuloma spnngs 
from the virostatic effect of these chemicals upon the etiological agent 
of the disease 
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SURGICAL AND NON-SURGICAL TREATMENT 
OF THE PROSTATE GLAND* 

Oswald S Lowsley 

Director of the Department of Urologj James Buchanan Brady Foundation New York Hospital 


Introduction 



^^E out ot ever)'^ four men over the age of 70 years has 
some deviation from the normal as regards the anatom- 
ical structure of the prostate gland This fact was estab- 
lished by the author m a senes of 250 consecutive au- 
^ topsies on males at Bellevue Hospital In addition, the 
prostate is subject to attack by vanous organisms in youth and young 
manhood, adding to the general incidence of prostatic disease In later 
years, adenomatous hypertrophy and carcinoma and other malignancies 
enter the picture The prostate gland is, therefore, an organ of consid- 
erable importance from the pathological standpoint, and must be 
reckoned vuth at all ages after puberty— and, indeed, even before pu- 
berty because sarcoma of the prostate occurs at any age 

Anatomical and Physiological Considerations 

The prostate gland consists of five lobes two lateral, a middle, an 
anterior and a postenor There are nvo accessor}'^ structures (i) the 


* Given Januarj 31, 1941 at The New \ ork Academy of Medicine in the Friday Afternoon Lectures 
From the Department of XJrologj (James Buchanan Brady Foundation) of the New 'iork Hospital 
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subcen ical group of tubules, occurring under the mucosa at the vesical 
orifice, and (2) Homes’ gland, located m the mucosa of the middle 
of the tngonum vesicae The vanous lobes of the gland send their 
ducts (averagmg 63 in number) to open mto the posterior urethra 

In adult hfe, the prostate is normally about as large as an English 
walnut Located at the neck of the bladder, m a pamcularly strategic 
posmon for causing obstruction, even shght disturbances in the prostate 
assume exaggerated proportions 

The only proved function of the prostate gland is the production 
of a chemical substance which dilutes the testicular and semmal vesicu- 
lar secretions and separates and activates the spermatozoa The formanon 
of an internal secretion has not been proved 

Injuries to the Prostate Gland 

The prostate is well protected, but may be mjured by external vio- 
lence with fracture of the symphysis More common are operative in- 
juries and mtemal traumatism resulting from instrumentauon 

Diseases of the Prostate Gland 
prostatitis 

Prostatitis IS a very common disease It is usually associated with 
mflammation of the posterior urethra, seminal vesicles, vesical neck, 
tngone, or even the epididymes, and should, therefore, be studied in 
relation to both the urinary and gemtal tracts 

1 ACUTE PROSTATITIS 

Etiology and Bacteriology The most frequent cause of acute pros- 
tatitis IS gonococcal infection Non-specific acute mfecnons are also 
common and have of late received much study The organisms most 
often responsible are the Staphylococcus albtts and aureus, Streptococcus 
pyogenes, and colon bacdlus, but the Bacillus proteus, diphtheroid 
types, or other organisms may be present Mixed infections are frequent 
Contributing causes of prostatitis are masturbation over a protracted 
period, excessive sexual excitation without gratification, excessive sexual 
intercourse, and coitus interruptus 

Infection may reach the prostate by direct extension from the pos- 
terior urethra up the prostaac ducts (the most common way) , or it may 
be descending, and secondar)^ to an acute infection of the kidney or 


Treatvieijt of the Prostate Gla7id 


653 


bladder, or blood-bome, from a primary focus in the sinuses, teeth, or 
tonsils, or a complication of a systemic infection, such as influenza A 
chronic prostatitis may be exacerbated into an acute condition by un- 
wise instrumentation and mampulaaon in the treatment of chrome 
posterior urethrius and prostatitis 

Pathology Three types of acute prostatitis are recognized (i) 
acute catarrhal inflammation, which is always present m acute postenor 
urethritis and is usually caused by direct migration of the organisms up 
the prostatic tubules, (2) folhcular prostatitis, which follows the first 
type and is characterized by many small abscesses and distention of the 
tubules with pus, which is not evacuated because of obstruction of the 
ducts, (3) parenchymatous prostatitis, an mtensifl cation of the second 
stage, the suppuranve foci involving a greater extent of the surrounding 
stroma 

The termination of acute prostatitis is resolution, the formation of 
a large prostaac abscess, or chronic prostantis 

Syviptovis The onset of acute prostaaos may be mild, with few or 
no local symptoms, or it may be very severe When of urethral ongm, 
the imaal symptoms are usually disturbances of uiination urgency, fre- 
quency, burning, pain dunng urination, dnbbling The prostate may 
enlarge to the point of causing complete retention, requinng catheten- 
zation In acute prostatitis of hematogenous origin, the attack may be 
ushered in by a chill or fever, and there may or may not be unnary 
symptoms Pam may vary from a sense of fulness in the perineum or 
rectum to acute pain— in the penneum, rectum, loins, penis, or abo\ e the 
pubes There is leukocytosis 

Diagywsis iMild prostatitis is hkely to escape observation during the 
course of acute gonorrhea In severe cases, rectal palpation of a sj^m- 
metrically enlarged, hot, tender gland is sufficient, with the s\mptoms 
and the findings of the nvo-glass urine test, to establish a diagnosis 

Treatment Treatment of acute prostatins is expectant, and consists 
m absolute rest in bed for all febnle cases, avoidance of physical strain 
and sexual excitation, a\ oidance of trauma to the gland, the application 
of heat in the form of hot sitz baths, hot rectal irrigations, or diathermy, 
sedauves and belladonna and opium suppositories for pam, alkalinization 
of the urine, and forced fluids if there is no unnaty retention With acute 
retention, catheterization may be necessaty Massage of the prostate and 
urethral instrumentation are contraindicated m the acute stage 
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In addition to the above methods for s\Tnptomatic rehef, chemo- 
therapy has proved of great value m shortening the acute stage of pros- 
tanc infections Sulfanilamide is a most useful drug in combatmg both 
gonococcal and non-specific infections In bacillary infecnons, mandehc 
acid, and methenamine and sodium acid phosphate, are valuable 

2 CHRONIC PROSTATITIS 

Cliromc mflammation of the prostate gland is a ver)^ common condi- 
Don in adult males In our senes of 350 postmortem studies, a large 
number of the specimens showed evidence of mflammaaon of the 
prostate 

The chronically infected prostate is a common focus of infection, 
and urologists have repeatedly emphasized the importance of exammms 
the gland and its secretion vTen searchmg for the source of obscure 
infectious conditions Wc regard the prostate as second only to infected 
tonsils as a cause of arthnas It may also be responsible for endocarditis, 
neuritis, inns, and myosins 

Etiology and Bacteriology Chrome prostanns may result from any 
cause which congests the gland, such as long-standmg infecnon, sexmal 
abuse, or instrumental or other trauma Other possible euological factors 
are prostatic calculosis, stricture of the urethra, and certam \itamin 
deficiencies and endoenne dyscrasias 

Chronic prostatins is most frequently the sequel to an acute infec- 
tion, V hich may be caused by either the gonococcus or other organisms 
The incidence of acute prostanns as a compheanon of gonorrheal ure- 
thritis has been variously esnmated at from 50 to 90 per cent, and 
untreated acute gonorrheal prostanns, or incompletely treated posterior 
urethritis, is undoubtedly the most important factor in the producuon 
of chronic prostanns Only immediately after the acute inflammation 
has subsided is the gonococcus to be found m the prostanc stnppings 
Chronic inflammanons are by no means always due to the gono- 
coccus, however Non-specific infecnon is common, and may be a 
direct e\tension from the urethra, or blood-bome from a focus in the 
tonsils, teeth, or smuses, or the aftermath of an acute s}'stemic infection 
The most common orgamsms demonstrated are the colon bacillus and 
the staphylococcus, streptococcus and their subforms 

Pathology Microscopically, there are usually to be observ^ed regions 
of inflammatory^ reacnon m and about the acmi, characterized b\ an 
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increase of the polymorphonuclear cells, lymphocytes, and plasma cells, 
Math marked proliferanon of connective tissue In other cases, the rmcro- 
pathological changes consist in circumscnbed areas of round cell or 
polymorphonuclear cell mfiltraaon Minute abscesses are sometimes 
observed 

In a large percentage of cases, cystoscopic exammaaon will shoM 
pathological changes in the region of the bladder neck, tngone, or 
postenor urethra There is usually more or less mvolvement of the 
semmal vesicles, which may be soft and atrophic, or enlarged and 
mdurated 

Syviptonis The signs and symptoms of chrome prostatitis \ar)’’ 
greatly The most frequent complaints are of pain, a urethral discharge, 
xvhich may be profuse or merely the so-called “mormng drop,” and 
some disturbance of sexual function, ahvays accompanied by neurasthe- 
nia The pain may be local or referred Ordinanly, it is located m the 
penneum, and may be desenbed by the patient simply as a “heavmess” 
in the rectum l^’ith this type there is generally a history of the passage 
of prostatic fluid on defecation The pam may be referred down the 
back or inner sides of the legs, or mto the groins, penis, or sacrum, or 
It may simulate that produced by renal or ureteral stone Frequent and 
painful unnaoon, urgency, and difficulty are all common complamts, 
and result largely from mvolvement of the posterior urethra and bladder 
neck If abscess occurs in the course of a chronic prostaaos, which is not 
uncommon xvith pyogenic infecuons, there is increased leukoc^nosis and 
pain, chills, and a rise in temperature 

Frequently the predominant symptoms are metastanc, wath absence 
of local symptoms, so that the prostate is not suspected 

Diagnosis The diagnosis of chrome prostaaos should be based on 
(i) rectal palpation, (2) repeated analyses of the voided unne, (3) rm- 
croscopic examinanon of the prostanc secreuon and ejaculate, and (4) 
urethroscopic examinaaon of the postenor urethra and vesical neck 
It IS often xvise to delay this last procedure unnl the most distressing 
symptoms have been allayed by treatment 

Rectal palpation, though of the greatest importance, is not of itself 
sufficient to establish the diagnosis of chrome prostaaos smee, not in- 
frequently, palpation of the chronically inflamed gland may reveal no 
gross changes, yet pus cells will be found in the prostaac stnppmgs 
Man\ a prostate that feels normal funcoons poorly and contains large 
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amounts of pus and debris, and many rmcroorgamsms 

Often, ho\v^ver, careful rectal palpation wdl reveal changes in and 
about the gland It will be hard and nodulated, and usually adhesions can 
be felt extendmg from its lateral borders to the semmal vesicles and adja- 
cent pelvic tissues Such a prostate is ordmarily, but not always, enlarged, 
and sometimes there are bogg)'" spots between the areas of mduraoon 
Areas of normal gland are usually present 

Microscopic exaimnation of the prostatic fluid, expressed by massage, 
IS the only reliable method of demonstrating the presence of infecnon 
in the gland Often the diagnosis must rest solely on microscopic evi- 
dence of pus m the expressed secrenons In treatmg a case of chrome 
prostaatis, frequent microscopic exammanons of the unstained pros- 
tatic flmd should be made, as the condiuons present m the gland can be 
ascertamed m this way much more accurately than by palpation Nega- 
tive findings on one exammation of prostatic secretion are, hov e\ er, m- 
sufficient proof of the absence of prostatitis, since pus m some mstances 
does not make its appearance until after the prostate has been massaged 
from two to five times The secreuon expressed from the first mas- 
sage may be from normal portions of the gland, and nvo or more mamp- 
ulaaons may be necessary to open a pathway into the urethra from a 
closed-off focus of infecuon Massage for diagnostic purposes must, of 
course, be carried out firmly enough to express the secretions, but vet)’’ 
gently and cautiously, otherwise, epididymitis may result The prostatic 
fluid should be stained at least once to ascertam the presence or absence 
of bacteria, and their type Bacteria are more readily identified on smear 
than m culture, but many of the more chronic cases fail to shov bac- 
teria either on smear or m culture 

To secure uii contaminated piostatic secretion the patient is first 
asked to void his unne, the penis and meatus are cleansed with green 
soap and water, and the anterior urethra irrigated vath ri\ anol dextrose, 
acrifiavine, or other antiseptic solution The patient kneels on the table 
and a small endoscopic tube is inserted to a pomt beyond the external 
sphincter into the prostatic urethra He then bends over and rests on 
his hands or elbows The prostate is massaged firmly but gendy and 
finally the prostatic urethra emptied by vigorous strokes dovn the 
middle depression of the prostate The uncontaminated prostatic fluid 
IS received m a sterile test-tube which the assistant holds at the end of 
the endoscope 
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Normal prostatic fluid is opalescent and viscid, and microscopically 
IS seen to consist of corpora amylacea, lecithin globules, columnar epi- 
theha, and occasional hyahne globules In chronic prostauas, the pros- 
taac secreuon is less opalescent than the normal fluid, and the normal 
elements are replaced by pus cells and degenerated epithehal cells The 
degree of infection is measured by the amount of pus m relaaon to the 
lecithin In v ell-developed chrome prostaaas much of the lecithm con- 
tent vill be replaced by pus cells, often m clumps As the condiaon 
improt es, the pus cells dimmish and the normal elements reappear Bac- 
tena may be present m great numbers 

Urethroscopic exavmiation of the posterior urethra is advisable m 
cases V here palpanon of the prostate and vesicles, analysis of the voided 
urme, and imcroscopic exammation of the secreaons have proved m- 
conclusive The marked chrome inflammatory changes that may be re- 
vealed by such exammation not mfrequently are the only clue to a low- 
grade prostantis and vesicuhas 

Prognosis The patient suffenng from long-standmg prostantis is 
not easily cured and it is advisable so to inform him at the outset of 
treatment Relief of symptoms by some form of therapy, especially 
urethral dilatation, massage, rectal heat, and chemotherapy, is possible 
m most cases, but reversion to a normal prostanc flmd is more difii- 
cult to obtain and requires complete removal of infecnous foci and 
resntution of prostanc drainage 

Treatment In general, treatment consists of dilatanon of the pros- 
tanc urethra, prostanc massage, urethrovesical irnganons and instilla- 
tions, heat applied m the form of hot rectal irnganons, hot sitz baths, or 
diathermy, chemotherapy, and hyperpyrexia and vaccine therapy in 
selected cases 

The ehmination of distant foci of mfecnon, m the tonsils, teeth, 
smuses, or colon, is of the greatest importance In these cases, local mea- 
sures are useful in rehevmg the symptoms, but are of httle value m cure 
of the prostantis, -which is dependent upon removal of the primary 
focus 

The main problem in the treatment of chrome prostantis is the resn- 
tunon of free drainage, smee retenuon favors mfecnon The most ef- 
fectne method of restormg the potency of prostanc and ejaculatory 
ducts IS b^ a gradual, gentle, but thorough dilatation of the prostatic 
urethra to its maximal capacity Urethral dilatanon should precede mas- 
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sage of the paraally or totally retentive gland since massage is beneficial 
only when dramage can take place through patent ducts Acme m- 
strumentanon is permissible in most cases at the nme of the first con- 
sultation, the only chnical requirement bemg a clear first glass of urine 
Dilatation is best earned out by means of sounds (passed upon a bladder 
partly filled Math a mild antiseptic solution) Dilatation is earned on m 0 
or three times a M^eek until the largest possible sound has been passed 
on at least three occasions and has remamed tight, mdicatmg that the 
maximal capacity of the urethra has been reached The voided urine 
should be examined before each instrumentation, and treatment discon- 
tinued MTenever the urine becomes cloudy A mild urethnns may 
develop M^hen the occluded ducts resume dramage and empt)’ their 
infectious contents into the urethra It may then be necessary to employ 
urmary antiseptics sulfanilamide, mandehc acid, salol, or methenarmne 
Math acid sodium phosphate— their selection dependmg upon the nature 
of the infecting organism Chmeal proof of improved dramage can be 
obtamed by a comparison of the amount and composition of the secre- 
tion before and after dilataaon 

When satisfactory dramage of the diseased prostate has been re- 
stored, digital massage may be given once or nvice a week upon a 
bladder partly filled Math anasepuc solution The aims of prostaac mas- 
sage are (i) the gentle expression of the accumulated secretion, (2) a 
stimulation of the contraction of smooth muscle fibers, and (3) the 
stretching and final removal of margmal adhesions The techmque, as 
well as the results obtamed, vary Madely Math different operators The 
patient may stand Math the body bent forward, as over the back of a 
chair, or be placed m the Sims’ posinon, or he may rest upon his knees 
and elboM^s The operator. Math his gloved mdex finger m the rectum, 
exerts gentle pressure upon the lobes palpable from that position, usmg 
a downward stroking motion Math the force directed toM^ard the urethra, 
the object bemg to empty the prostatic acini of their purulent contents 
and to break up adhesions about the gland Secretions later may be ex- 
pressed from the ejaculatory ducts and the smus poculans by bnnging 
the firmly pressmg finger doxvnM^ard along the posterior urethra Most 
patients with chrome prostatitis are benefited by intelligent application 
of prostatic massage, but too early, too vigorous, too frequent, or unduly 
prolonged massage may cause acute epididymitis or other unfavorable 
reactions The degree of pressure is a matter of expenence and is go\ 
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erned largely by the degree of inflammation present As a rule, massage 
IS carried out twice a week at first— the treatments tapenng off, as the 
condition improves, until the patient is receiving massage once a week, 
then every ten days, semi-monthly, and finally once a month 

Hyperpyrexia and vaccines, serums, and injections of foreign pro- 
teins have a limited usefulness Hyperpyrexia has been found highly 
beneficial in certain severe cases of gonorrhea and in the treatment of 
most gonococcal complications, but it is expensive, very uncomfortable, 
and attended with considerable nsk We have found vaccines very 
helpful in certain cases of arthnas where the infective focus was in the 
prostate, but m other cases then- use has resulted in no appreciable bene- 
fit Intraprostatic injections of antiseptic soluoons have been recom- 
mended for recalcitrant pyogemc prostatitis, our expenence has been 
that the benefits are not sufficient to offset the hazards of this method 
Chemotherapy has given a new hope in the treatment of chrome 
prostatitis, \tnth the introducaon of the sulfonamides and mandelic acid 
Other useful drugs are salol and methenamme used with acid sodium 
phosphate When prostadc pain is very severe, sedatives are often neces- 
sary The barbiturates usually suffice, but occasionally it is necessar)'^ 
to give codeme, pantopon, or morphine A^Ten there is pain in the 
region of the prostate, or during mictunnon, the panent should be 
given a soothmg prescnption, such as Kirwin’s mixture 

Potassium citrate Drams W (24 cc ) 

Tmct Hyoscyaini Ounces I (30 cc ) 

Tmct Opu camphorata Ounces I (30 cc ) 

Elix Saw palmetto et Santalwood 

q s ad Ounces IV (120 cc ) 

Sig —Drams II (8 cc ) q 4 hours 

Spices and alcohol should be elunmated from the diet and constipa- 
tion avoided When there is marked vesical irritauon, a restricted diet 
should be used, which limits meat, tea and coffee, and eliminates cer- 
tain foods which are irntating to the bladder, such as asparagus, carrots, 
tomatoes, berries 

The application of heat to the mflamed prostate has defimte thera- 
peutic value Relief may often be obtained by hot sitz baths, hot rectal 
irngations, diathermy, or radiothermy The EUiott treatment regulator, 
introduced through the rectum, is an effective method of applymg drv’- 
heat directly to the prostate and adjacent structures 
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Occasionally a prostate becomes so infected that no amount of 
treatment by these methods will effect a cure Total prostatectomy is 
then indicated 


PROSTATIC ABSCESS 

Etiology Abscess of the prostate gland may follow failure of an 
acute diffuse parenchymatous prostatitis to subside or to become chrome 
Muluple small abscesses in the stroma coalesce to form one large abscess 
A frequent cause is the gonococcus, but our owm studies have shosvn 
that many other orgamsms may be present m abscess cavities m the 
prostate Prostatic abscess may result from improper mstrumentation, 
or occur as a comphcation of systemic infection, or be secondary to 
superficial pyogenic infections, such as carbuncles, boils, and felons 
In the last event, the causative orgamsm is the Staphylococcus aureus 
Syiitptovis and Diagnosis The symptoms are pain m the permeum, 
chills, fever, and frequent and painful urmaaon which may progress to 
complete retennon Leukocytosis is present Chrome abscess may per- 
sist for w'-eeks wnthout produemg local s)nnptoms There are occasional 
cases of huge prostauc abscesses in which the only symptom is diffi- 
culty of urmaaon, this is due to the tjqie and lack of toxicity of the 
infecting organism 

The diagnosis usually is not difl5cult By rectum, the prostate is felt 
to be enlarged, hot, tender, and often asymmetneal The presence of 
fluctuation is conclusive If no fluctuaaon is detected, a needle may be 
inserted into the suspected area and pus wnthdrawn, if present If neither 
fluctuaaon nor pus is noted, a cysto-urethrogram may be helpful 
Pro gliosis and Treatment An untreated prostaac abscess may rup- 
ture into the urethra or rectum, or burrow'^ into the permeum, bladder, 
or even the peritoneum, wnth dire results Abscesses which empty then* 
entire contents into the urethra are likely to be of the folhcular type, 
or at least not deeply seated m the parenchyma Spontaneous evacua- 
non through the rectal wall is a surgical calamity 

If proper drainage is insatuted, convalescence is usually saasfactory, 
although every case must be followed by a period of observaaon and 
treatment to insure a normal gland 

Evacuation of a prostaac abscess through the posterior urethra h 
the method of choice A perineal secaon is done, the finger introduce 
into the prostaac urethra, and the honey-combed interior cleaned out 
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so that no pockets remain A tube is then introduced mto the bladder, 
divertmg the urine and conducting the pus out through the penneal 
wound 

Evacuation may also be accomphshed frotn outside the urethra The 
posterior surface of the prostate is exposed as in a Young permeal pros- 
tatectomy, the abscess mcised, and a tube inserted into it and fixed m 
position The transvesical route is occasionally employed, but our own 
expenence with it has not been encouraging 

SYPHILIS OF THE PROSTATE GLAXO 

Syphihs of the prostate appears to be exceedingly rare We have per- 
sonally never encountered a case, and verx”^ few have been reported m 
the hterature 

Symptoms and Diagnosis There is nothmg pathognomomc either m 
the symptoms or the rectal findmgs The chief symptom is penneal pam, 
usually aggravated by urination Less common are hematuna, pam on 
defecation or coitus, urinary disturbances, and retention Prostatic mas- 
sage usually produces a more or less charactensac discharge On rectal 
palpation the prostate xvill be found markedly irregular, enlarged, and 
sometimes nodular The Wassermann test is usually positive 

Prostanc syphilis is a late manifestation of lues, and occurs, usually, 
between the ages of 40 and 65 years, v hen it may be very difficult to 
differentiate it from hypertrophy of the prostate and carcmoma 

Prognosis and Treatment If diagnosed early, the disease responds 
readily to antiluetic treatment, if unrecognized, the prostate may be 
destroyed by gummas 

Treatment consists of the usual antiluetic measures, reinforced by 
surgical dramage of necrotic gummas 

TUBERCULOSIS OF THE PROSTATE GLAND 

Etiology and Incidence Tuberculosis of the prostate is a disease of 
the young adult and, as a rule, is obsen^ed in those m the third and 
fourth decades of life It is almost always a secondar)^ involvement m 
a progressive tuberculosis which is extending throughout the urogemtal 
system In most instances it is probably an extension from the seminal 
vesicles Between 50 and 70 per cent of all cases of tuberculosis of the 
male genital tract show mvolvement of the prostate 

Pathology At first the prostatic lesion mav be confined to the region 
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about the ejaculatory duct on the side corresponding to the infected 
vesicle, whence it spreads, by way of the acini or the lymphancs, to 
other parts of the gland In the rare cases in which the prostate is in- 
fected by tubercle bacilli conveyed in the urine, the initial lesion is 
penurethral 

The first pathological change is the formation of tubercles The tu- 
bercle bacilli are apparently first deposited in the walls of the small 
capillaries Other tubercles develop from these ongmal foci and extend 
in the usual manner Later stages are fibrosis, caseation, and suppura- 
tion Suppuration may result m rupture of an abscess through the pros- 
tatic capsule, with the formation of an intractable permeal fistula, or 
there may be rupture into the urethra Spontaneous healmg is rare 
Small caseous areas may become encapsulated and latent, or they may 
undergo calcification and encapsulation 

Symptoms and Diagnosis AVith well-waUed-off tubercles, there may 
be no untoAvard symptoms xvhatsoever If the tubercles have coalesced 
and finally ruptured into the urethra, there xioll be frequency, dysuna, 
hematuria, and pyuria 

Rectal examination reveals a nodular, elastic gland, usually affected 
on one side only, and differing from a carcinomatous condition m that 
It lacks the board-like consistency usually associated with the latter The 
secretion may show tubercle bacdli Differenaal diagnosis is based chiefly 
on microscopic study of a specimen of diseased tissue 

Treatment The hygienic, dietary, and therapeutic measures advo- 
cated for postoperative and moperable tuberculosis of the urogenital 
tract are usually prescribed, and good results have been obtained by 
us therefrom in some cases AVhen calcium deposits are present, total 
prostatectomy is indicated On the other hand, in acute and subacute 
tuberculosis of the prostate, operation is distinctly contraindicated 
Even in the presence of abscess, it is preferable to allow it to absorb 
or rupture into the urethra rather than to evacuate it through the pen- 
neum, as this is likely to result m a persistent fistula Radical removal of 
the genital tract is inadvisable in patients with extensive involvement 
of the prostate gland 

CX'STS OF THE PROSTATE GLAND 

Cysts of the prostate gland are decidedly rare They may be either 
congenital or acquired The most common is the simple retention c^ st. 
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which may arise in any portion of the gland and is merely a normal 
aeinus the duct of which has become occluded, causing expansion of 
the aeinus 

Treatment Smaller retention cysts, producing no symptoms, are 
best left alone ^Vhen treatment is necessary, destrucuon of the cyst 
by fulguraaon, or removal by prostatic resection instruments, is the 
treatment of choice 


PROSTATIC CALCTLUS 

Incidence and Etiology Prostatic calculi arc relatively common In 
an autopsical study of 250 prostates from subjects of all ages, I found 
one or more stones in approximately one-hfth of the glands 

Prostatic calculosis may occur at any period of life, but is rare before 
the age of 30 years Of the twenty-three panents reported on by Lowsley 
and Hawes, only one was under 40 years of age 

Distinction must be made between ( i ) endogenous, or true prostatic 
calcuh, namely, concretions formed within the prostauc substance, and 
(2) exogenous, or false calculi, which are urinary stones that have 
lodged in the prostatic urethra or have formed pnmarily from unnary 
sediments m a commumcating pouch The nucleus of a true prostatic 
stone IS composed of orgamc material of an albummoid nature corpora 
amylacea, a blood clot, epithelial detritus, a clump of bactena, or ne- 
crotic nssue from an abscess The inorgamc element forming the lami- 
nated layers about the nucleus is composed of inorganic salts 

The exact etiology of true prostatic stones is unknown The most 
commonly held theory is that first advanced by Thompson in 1868, 
namely, that they have them origin in corpora amylacea, which, under 
certain conditions, act as foreign bodies and set up an inflammatory re- 
action in the mucous membrane of the acini enclosing them, as a result 
of which calcium phosphates and carbonates are cast off, these impreg- 
nate the corpora amylacea and convert them mto calcuh 

Pathology True prostatic calculi are usually multiple, small, rounded 
(without facets), and scattered indiscriminately throughout the paren- 
chyma Occasionally a cluster of stones will be found in one lobe while 
the remaining lobes are free of calculi Sometimes there will be a single 
large stone, or one large stone in association with numerous smaller 
ones 

Microscopically, the portion of the gland contammg the calcuh 
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shows distended acini, the mucosal linings of which are infiltrated by 
Ijnnphocytes or by polymorphonuclear leukocytes 

Bemgn adenomatous hypertrophy and prostaoc calculosis not infre- 
quently occur together (18 of 23 cases, Lowsley and Hawes) The eal- 
cuh are seldom, if ever, located within the adenoma, but are found be- 
tween It and the capsule, embedded m the remnants of the true prostate 
Frequently, however, calculi-contaimng prostates show no sign of hy- 
pertrophy They may be senile and fibrotic, with atrophy of the paren- 
chyma and evidence of infiammation 

Symptoms and Diagnosis The most important symptoms are dis- 
turbances of urmation, the actual passage of calcuh either spontaneously 
or foUowmg massage, and localized or referred pam— m the pennemn, 
suprapubic region, rectum, or down the penile shaft In many cases the 
s}miptoms are overshadowed by those of an associated hypertrophy or 
prostatitis In others, no symptoms are present, and the stones are dis- 
covered accidentally 

It is frequently possible to make a presumptive diagnosis of prostaoc 
calcuh by the rectal palpation of a hard, circumscribed area suggesove 
of stone or a nodule, or by the elicitmg of crepitation Urethroscopic 
exarmnaaon may reveal the presence of stones m the prostaoc ducts 
Posmve diagnosis is made by roentgenography Cysto-urethrograms are 
of value not only m reveahng the calculi, but m determimng the type 
and degree of obstrucoon to urmation, and associated pathology, if 
present 

Treatment Small calcuh, that are discovered accidentally and give 
no subjecove symptoms, are best left alone In older men, who have 
neared the end of sexual life, we prefer to treat prostaoc calculosis by 
total prostatectomy, both when there is associated adenomatous hyper- 
trophy and when there is no hypertrophy but infecoon and fibrosis are 
present Prostatotomy, transurethral resecoon, and even the usual eon- 
serA'^aove penneal or suprapubic prostatectomy often leave enough cal- 
culi or infected prostate to cause persistence or recurrence of symptoms, 
as has been repeatedly demonstrated by postoperaove roentgenograms 
Younger men with numerous stones m their prostates should be treated 
by prostatectomy as a rule Transurethral resection is also frequend> 
employed, but has the disadvantage that stones are often left behind 
m the prostate 
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SARCOMA OF THE PROSTATE 

Sarcoma of the prostate is relatively rare, and may occur at any age 
A review of the literature by Lowsley and Kimball, m 1934, disclosed 
only 132 reported cases, 35 of which occurred m patients under 22 years 
of age These tumors usually grow rapidly and attam large size, early 
infiltratmg the bladder, semmal vesicles, and rectum Growth of the 
tumor backward beneath the base of the bladder pushes the latter up- 
ward and forward, causmg obstruction of the ureteral orifices, urethral 
orifice, and urethra, Avith resultant partial or complete retention Growth 
of the tumor toward the perineum causes prolapse of the rectum, with 
obstruction to defecation and unnation 

Diagnosis Early diagnosis is essential In early cases rectal examma- 
aon may be negative, but usually reveals a palpable nodule Occasionally 
the growth may be mdurated and nodular, but usually it is of uniform 
consistency and has an elastic “balloon-hke” feel, hence the condition 
may be erroneously diagnosed as abscess The diagnosis can positively 
be made by needle biopsy 

Prognosis and Treatment The prognosis is poor The most favorable 
results have been achieved through the use of radium and Roentgen 
rays In early cases, the skilled use of these agents may prove curative, 
and m late cases they may give rehef and prolong life Operative mter- 
vention should be hmited to the rehef of obstruction and the treatment 
of complications 

CARCINOMA OF THE PROSTATE GLAND 

Carcinoma of the prostate, because of its frequency and its essentially 
fatal nature, presents the urologist with his most b afflin g problem 
Young’s statistics (1935) reveal that a fifth of the male patients who 
seek rehef of obstruction of the vesical neck have carcmoma of the 
prostate 

Pathology A strilung morphologic peculiarity of carcmoma of the 
prostate gland, that has been emphasized by most authors, is the di- 
versity^ of Its forms In the same case, m different portions, the carcmo- 
matous proliferauon may be found at one time as an adenocarcmoma 
and agam as a scirrhous, a medullary, or a squamous-cell carcmoma 

A large percentage of prostaac carcmomas are associated with be- 
nign hypertrophy In only 10 (13 per cent) of the 72 cases studied by 
^^hlson and McGrath was there no evidence of associated hypertrophy 
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Chart I 

INCIDENCE, BY XGE-GROLPS, OF CARCINOMA IN RELATION TO BEMGN 

ENLARGEMENT IN 280 CASES 

Age of 
group 

Prostates 

examined 

Per cent 
showing 
carcinoma 

Per cent 
shovnng 
benign 
enlargement 

Per cent of 
carcinomas 
which arose 
in a prostate 
with benign 
enlargement 

Per cent ot 
benign 
enlargement 
whidialeo 
showed 
carcinoma 

31-40 

28 


4% ( 1) 

0% 

6% 

41-50 

23 

17% ( 4) 

30% ( 7) 

25% 

14% 

51-60 

65 

14% ( 9) 

37% (24) 

50% 


61-70 

77 

23% (18) 

67% (52) 

66% 

23% 

71-80 

63 

21% (13) 

68% (43) 

46% 

14% 

81-90 

24 

29% ( 7) 

75% (18) 

71% 

27% 


In his ver}’- complete study of 280 prostates from men between the ages 
of 3 1 and 90 years, Robert A Moore found the occurrence of carcinoma 
and benign enlargement to be as shown m Chart I It is evident, there- 
fore, that the possibdity of carcmoma must be kept m mmd in ever> 
case of prostaac hypertrophy 

Numerous careful studies show that m over 75 per cent of cases the 
carcinoma starts m the posterior lobe (the portion of the gland which 
does not paracipate in bemgn adenomatous hypertrophy) 

Prostaac carcmoma is, as a rule, insidious and slow-grovung, though 
highly malignant, and may remam confined to the prostate and pen- 
prostanc region for long penods Only 10 to 20 per cent, according to 
Barringer, are radiosensiave 

In many cases, by the nme the growth has become sufficiendy ad- 
vanced to be clmically diagnosed, it has extended beyond the posterior 
lobe mto the lateral and median lobes and upward to the base of the 
prostate There it may penetrate the capsule and mvolve the seminal 
vesicles Through the prostate’s rich supply of lymphaacs, the carci- 
noma may extend to the pelvic nodes, or, by the perirectal plexus, to the 
abdommal nodes Disseminaaon through the blood stream may occur 
early, and distant metastases, particularly in the bones, are often de- 
tected before the occurrence of local symptoms The small prostatic 
tumor often disseminates widely The high frequency of skeletal meta- 
srases, and the preddecaon for the pelvis and lumbar vertebrae, haie 

been noted by pracacally all obsen'^ers 

Syviptovis The symptoms are not charactensac Disturbances 0 
urinanon are usually the first symptoms, but advanced carcinoma ma} 
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be present without urinary symptoms Pam— referred to the sacroiliac 
region, rectum, permeum, or suprapubic area— is often an early s}’mp- 
tom, and may be due to metastases to the bones Termmal hematuna, 
retention, loss of iveight and strength, and constipation are significant, 
but late, symptoms 

Diagnosis Carcmoma of the prostate has, unfortunately, usually ex- 
isted for a long penod by the time it is recognized The diagnosis is 
based upon the findmgs of rectal palpation and microscopic exammation 
of a biopsy specimen removed by means of an instrument, such as the 
Lou'sley biopsy instrument In well-advanced cases recogmnon is usu- 
ally not difficult, but m early cases, m the soft (medullary) type of 
carcmoma, and m carcmoma superimposed upon a bemgn hj’pertrophy, 
diagnosis may be difficult A smgle, small nodule may easily escape no- 
tice, especially when masked by edematous prostaac tissue or m the 
absence of symptoms The entire gland may be irregularly enlarged, of 
a board-hke hardness, and fixed, but usually the growth is m the form 
of a nodule or hardened area m the postenor lobe, where it is readily 
palpable by rectum Evidence of the fixed gland may be seen on cysto- 
urethroscopic exammation 

Prognosis and Treatment The prognosis m the past has been cheer- 
less in the extreme Over 95 per cent of the cases are beyond cure when 
first seen The high early mcidence of pelvic lymphadenopathy, capsular 
infiltration and invasion of the contiguous structures, and skeletal meta- 
stases precludes the successful surgical treatment of the disease m most 
cases 

In cases m which the carcmoma is confined to the prostate and 
penprostatic region, total or subtotal permeal prostatectomy yields a 
fan percentage of cures estunated upon a 3 to 5 years’ basis, and pro- 
longations of life for considerably longer penods are not uncommon 
If seen too late for hope of radical removal, partial permeal prostatec- 
tomy, or transurethral resection of the obstruction, with implantation of 
radon seeds, is the method of choice 

Improvement m prognosis is dependent on an increase in the num- 
ber of early diagnoses, \nth radical removal 

bexigx hxpertrophx of the prostate 

Bemgn h)^ertrophy of the prostate gland occurs m from one-rhird 
to one-fifth of all men over 50 years of age 
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Etiology Many theories have been advanced as to why the prostate 
tends to hypertrophy with age The chief are ( i ) that the hypertrophy 
IS due to true tumor formation, which takes its origin, according to 
some, from the periurethral accessory glands, or, according to others, 
from any part of the prostate gland proper, (2) that it is a fibroepithehal 
grovTh akin to myoma of the uterus, (3) that the condition is a cy^c 
glandular hyperplasia havmg its basis in infecnon of long standing, (4) 
that the h)p)erplasia is endocrmopathic, and due to an improper balance 
between the male and female hormones 

Pathology Bemgn hypertrophy of the prostate most frequently oc- 
curs in the middle and lateral lobes— the anterior lobe being affected 
rarely, and the posterior lobe pracucally never My studies show that 
the portion which enlarges most frequently is really a contiguous struc- 
ture— the subcervical group of tubules These may enlarge without hy- 
pertrophy of the prostate, but w'hen the prostate proper is enlarged, the 
subcenTcal group will also be hypertrophied If a portion of the gland 
protrudes into the bladder, it will usually be found to be the subcervical 
group of tubules 

Microscopically, four types of benign enlargement may be distin- 
guished glandular, cysac, fibroglandular, and fibrous The much-dis- 
cussed question as to whether adenomas or fibromyomas predominate in 
prostatic hj'pertrophy is of little practical importance as it is established 
that a pure formation of either type never occurs 

In prosranc hy'pertrophy there is a definite Ime of cleavage beween 
the capsule and the prostatic tissue, making separation of the adeno- 
matous prostate from the capsule an eas>’’ matter 

SymptoDis Enlargement of the prostate is usually an insidious dis- 
ease, which develops slowdy and is marked by gradually mcreasmg fre- 
quency and nocturia The panent nonces that the character of the stream 
changes it is often slow m startmg, and lacks force Men take this as 
evidence of advancing age and often pay little attennon to it The con- 
dinon gradually gets worse, and is usually accompamed by unnar}' 
infecnon Often microscopic blood is present, and occasionally macro- 
scopic hematuna In the rare case, complete obstrucnon of unnanon 
may occur without any premonitoty s}'^mptoms 

The urine usually contams pus, blood, and albumin If the disease is 
of long standmg, casts are found, and the phenolsulphonphthalem test 
tviU show diminished renal funcnon The blood urea is increased, some 
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times very greatly, but unless there is fever, the blood count is usually 
within normal limits 

Diagnosis The patient should be given a careful general and special 
examination, mcludmg rectal palpation, an estimation of the amount of 
residual urme, determmation of the renal function, and a cystoscopic 
exairunation to ascertam the exact nature of the enlargement The size 
of the prostate as felt by rectum has nothmg to do with its obstructive- 
ness, and cystoscopy, or cysto-urethrography, is essential to determine 
the extent of the mtravesical and mtraurethral mtrusion 

Treatment Many patients with bemgn hypertrophy of the prostate 
have no obstructive symptoms and do not require surgery In bemgn 
hypertrophy without residual urme, palliative treatment is usually ad- 
visable, this consists of penodic prostatic massage, urethral dilatations, 
urethrovesical imgations, the appheanon of heat to the prostate, and 
hydrotherapy Penodic check-up is essential 

Hormonal therapy affords symptomatic relief m some early cases of 
prostatism with shght or moderate urmary disturbances, but even its 
most enthusiastic advocates do not claim that it benefits all types of cases, 
or that It IS to be considered a substitute for surgical rehef in major 
prostatic obstruction 

Roentgen therapy of bemgn hypertrophy also is an accepted pro- 
cedure, but opmions vary as to the effect of such treatment The more 
conservative urologists and radiotherapists mchne to the opimon that 
the only effects of irradianon are a defimte alleviation of the associated 
congestion and edema, giving temporary rehef m selected cases It can- 
not, however, be regarded as a substitute for prostatectomy or resection 
Surgical treatment is usually requued m cases with residual urine 
Every patient presents an mdividual problem, and the type of operation 
selected should be the one best smted to the case m question It has al- 
ways been our contention that every weU-tramed urological surgeon 
should be psychologically and techmeahy eqmpped to perform any 
operation m urology To that end, we tram our young men m the proper 
technique of permeal, suprapubic, and transurethral prostatectomy Each 
of these has its place m urological surgery By hmitmg his surgery to 
one of these methods only, the operator limits his usefulness to his 
patients 

Widespread interest has been manifested in the past m o decades, bv 
both the medical profession and the laity, in transurethral resection of 
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the prostate In 1913, Hugh Young developed a method of transurethral 
surgerv for certain t)^pes of enlargement of the subcenncal group of 
tubules This operation, called the Young punch operauon, did more 
efficiently and less dangerously what the Itahan Bottmi operation (per- 
formed through an external urethrotomy wound) was designed to do 
Young’s operation -u^as modified and improved, in 1920, by the late 
John Caulk, of St Louis, who added a cauterizing element In 1926, at 
The New York Academy of Medicine, Maximilian Stem presented a 
resection instrument made for him by the late Rhemold Wappler This 
instrument \\ as too small to be entirely effecnve, but it Avas soon im- 
proved by Bumpus, Collings, McCarthy, Foley, Kirwm, and others 

A tremendous Mmve of enthusiasm swept this country and extended 
abroad, and for a time claims were made to the effect that open surger)’’ 
upon the prostate gland u as doomed to oblivion As the fanaticism sub- 
sided, there also died down the extravagant claims that transurethral 
surger^^ \\ as an office procedure, and that an)'' prostate of an)’- size could 
be remo\ ed m ithouc the preliminar)'' preparation of the patient which 
had reduced the mortality of the open operanon from nearly 50 per 
cent to about 6 per cent It soon became evident that this surgical 
maneuver m as not as simple as it had at first seemed One great harm 
done by its too ardent protagonists Avas that their claims gave ever^’ 
doctor M ho could manipulate a cystoscope the idea that he could per- 
form the transurethral operation Such, of course, was not the case, and 
the mortalit)'' of these amateur surgeons was tremendous 

Transurethral resection has a permanent and highly important place 
in surgerv of the vesical neck, and vuth the passage of time its scope 
and limitations are being^ better defined It is true that the method 
has a slightly geographic aspect, most of those who believe in trans- 
urethral prostatectoni)'' to the exclusion of the open operation, it has 
been noted, live in the Midwest 

Before deciding which operation to perform in a given case, one 
must determine the r)''pe of enlargement present In general, it is our 
practice to remove by means of tranmrethral resection all enlargements 
of the middle lobe and of the subcenneal group of tubules, all fibroin 
bars, and certain obstructions due to malignancy of the prostate Y c 
prefer to use the Kiruan rotary resectoscope as a rule 

If the enlargement of the gland is mainly intravesical, suprapubic 
prostatectomy is the method of choice The operation employed is the 
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so-called Fuller-Freyer technique In this procedure, the capsule over 
the most prominently presenting part of the gland is incised, and from 
this point the enucleation is accomplished Care is taken not to split the 
antenor commissure as by so doing one often tears mto the plexus of 
Santonni on the anterior surface of the prostate, greatly increasing 
the bleeding 

In all other cases, perineal prostatectomy is done This includes en- 
largements which encroach on the posterior urethra Prostatectomy for 
the removal of a malignant gland, or for long-standing chronic inflam- 
mation, IS also accomplished through the perineum A recent modifi- 
cation of the usual perineal prostatectomy, by the author, has reduced 
postoperative mcontinence of urine to a minimum This consists in pli- 
catmg the membranous urethra just external to the apex of the prostate 
by the insertion of a mattress suture of nbbon gut 

Recently, patients suffenng from enlargement of the prostate, m ho 
have passed the penod of sexmal activity, have been operated upon by 
means of a subtotal prostatectomy, which is accomplished as follows 
The prostate gland is exposed by the penneal route in the usual manner 
The lateral surfaces of the gland are exposed, which is usually easily 
accomplished as there are seldom any adhesions from these aspects of 
the organ The apex is then cut across and the entire gland and capsule 
excised except for a small strip of the anterior commissure The seminal 
vesicles and ampullae of the vasa deferentia are cut across The neck of 
the bladder is brought m contact \\nth the membranous urethra by 
means of a mattress suture which not only approximates these structures 
and phcates the urethra, bur stops all bleeding as well, thus doing away 
with the necessity of packmg 

Our results with this modified perineal operation are so good that 
we perform it by choice unless the patient is still active sexually In the 
latter case, it is unwise to do this procedure as the seminal vesicles and 
ampullae of the vasa deferentia are cut across, and ejaculation is 
impossible 

Prehminary preparation of the patient is of the greatest importance 
irrespectne of the type of operation selected This consists primarily 
of properly managed drainage, \vhich is accomplished either by (i) 
a suprapubic cystostomy, wnth sucnon drainage, or (2) an indw^elhng 
urethral catheter 

Complications in prostatectomy by any of the three techniques men- 
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aoned are appro\imately the same The mortahty rate is lower m trans- 
urethral prostatectomy than m the suprapubic and permeal procedures 
because the large majority of these operations are done on much younger 
men 

Chart II shows the results of these various procedures, m both bemgn 
and mahgnant enlargements, m the Department of Urology (James 
Buchanan Brady Foundation) of the New York Hospital 

Summary 

Attennon is called to the effect of disease of the prostate gland in 
the young as well as the old 

YounCT men are hable to acute and chrome inflammation of the 
prostate, sometimes produemg abscess, requirmg surgery, but more often 
causmg low back pam, urmary disturbances, and sexual disturbances 
Non-surgical treatment is indicated m the latter, this consists of mas- 
sage, urethral dilatation, urethrovesical irrigations, chemotherapy, hy- 
drotherapy, diathermy, and other forms of physiotherapy Tuberculosis 
of the prostate occurs fairly frequently m young men, and is usually 
part of a progressive urogemtal tuberculosis Treatment, as a rule, is 
non-surgical Sarcoma of the prostate, a rare disease that is almost mvan- 
ably fatal, affects young men and even children relauvely often 

Appropnate diet and medicauon are indicated in all prostatic 
conditions 

Older men are subject to prostatic calculosis, and aU forms of ob- 
structive prostatism, both bemgn and mahgnant Appropnate surgical 
methods must be apphed after careful mvesogation has revealed the 
exact conditions that prevail 

In less than 5 per cent of cases of caremoma of the prostate gland 
IS the mahgnancy discovered in time to effect a cure by total extirpa- 
tion This IS because there are no symptoms m early stages of the dis- 
ease It IS therefore an important duty of the general practitioner and 
the family doctor to do a rectal exammauon on every male patient over 
50 years of age, and to invesugate thoroughly every case m which the 
prostate is not perfectly normal 
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INFECTIONS OF THE MOUTH, PHARYNX 
AND UPPER RESPIRATORY TRACT* 

John D Kern an 

Professor of Otolan ngoloff). College of Phjsicians and Surgeons, Columbia Umversiti 


Acute Pyogenic Infection of the Tongue 



^owEVER important the tongue may be in its other rela- 
tions to life and surgery, as the site of acute pyogenic 
infections it plays no great role Only thirty cases of 
abscess of the tongue were reported m American and 
D'ZSESESHSHSHsS foreign literature m the lo years between 1920 and 1930 
In the last i o years there have been only ten cases treated at the Presb\ - 
tenan Hospital and Babies Hospital 

Vanous reasons are given for this immumty of the tongue The 
covermg epithehal layer is pecuharly thick and resistant Surface in- 
fections do not enter easily The blood supply of’the tongue is vet)^ 
great, so that threatenmg bactena are promptly attacked and destroyed 
The structure of the tongue, almost sohdly muscle, lackmg connective 
tissue, gives pus no chance to spread All these circumstances make 
tongue abscess rare 

Nevertheless, occasional cases do occur Most of the cases start, not 
pnmarily from surface wounds of the tongue, but secondarily from 
acute infections of the tonsils The usual histor)'^ is that, several days 
after subsidence of an acute sore throat, pain begins m one side of 
the tongue This increases gradually m severity, accompamed by sivell- 
mg which may become so great as to interfere with breathmg and 
swaUoivmg The usual constitutional symptoms of acute infections are 
present m varying degree No one mfectmg organism is found ex- 
clusively Streptococci are likely to predommate m the early abscesses, 
but later a rmxture of many orgamsms will be found, with very foul pus 
bemg produced As a rule the mfecnon is limited to one side of the 
tongue, not penetratmg the median raphe When situated m the for- 
v^ard part, interference with breathmg is caused by blocking of the 


* Presented October 21, 1940 at the Graduate Fortnight of The ^et^ Xorh Xcademj of Medicine 
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mouth and the crowding upward of the soft palate into the nasopharynx 
If, however, the abscess is situated at the base, even though the swelhng 
of the tongue may not be great, an accompanying edema of the larynx 
may threaten asphyxia 

The treatment m the early stages consists of hot irngaaons and the 
use of antiseptic mouth washes It must be remembered that there is 
great difficulty m swallowing m these cases, so it will be necessary to 
combat dehydration and starvation Later, surgical interference will be 
called for The abscesses well forward in the body of the tongue present 
no difficulty A large incision and the placing of an adequate dram re- 
sults m prompt relief The abscesses at the base of the tongue are very- 
difficult to reach for the placmg of an incision The siveUmg of the 
tongue makes both the use of a laryngeal mirror and a direct Jaiyngeal 
speculum difficult I have had expenence \nth two lingual abscesses 
One was situated in the body of the tongue, well forward on the nght 
side No difficulty was had m draimng it The other was at the base of 
the tongue, seemmgly havmg started as an acute lingual tonsillitis There 
was early edema of the larynx which called for scarffication through 
the direct speculum This abscess itself gave much more difficulty The 
pam was great and swaUoxvmg was almost impossible Only such a slop- 
mg surface could be exposed that an mcision with a straight laryngeal 
kmfe through a direct speculum could not be made It was thought at 
one time that an external submental mcision, dissecting through the 
body of the tongue, would be necessary Finally an mcision xvas made 
with a nght-angled laryngeal knife, gmded by a mirror This resulted 
in prompt relief 

Sublingual Abscesses 

These abscesses are for the most part secondarj'^ to bad teeth Occa- 
sionally one will occur m connection unth a calculus impacted m the 
subhngual duct, but this is rare No one organism predormnates but ul- 
timately, as in all abscesses about the mouth, the pus wdl be foul The 
course of development is that, pus havmg formed about the root of a 
tooth, the abscess ruptures through the bone into the floor of the mouth 
above the mylohyoid ndge, forming a sxvelhng just under the mucous 
membrane This situation is more hkely to come about m connection 
with the incisors and canines than with the more postenor teeth It must 
he remembered that the subhngual space communicates about the 
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posterior edge of the mylohyoid muscle with the submaMllary space so 
the pus may not be hrmted to the floor of the mouth, but may invade 
the neck as m ell Another etiology must be mentioned Since the intro- 
duction of local anesthesia by the mjection of various soluaons, a num- 
ber of these abscesses develop followmg the extraction of teeth 

"Whatever the course of development the symptoms are much the 
same There is painful swellmg under the tongue on one side which 
pushes that structure upward and backward, embarrassmg breathmg and 
swallowmg If the infection spreads beneath the jaw, a tender swelling 
develops in that region The condmon calls for adequate mcision as soon 
as the pus can be localized The drainage should be preferably mto the 
mouth If, however, submaMllary infection has developed, an external 
incision must be made parallel to the ramus of the jaw, displacmg the 
submaMllary gland and thoroughly openmg the submaxillary space 
It is necessary to descnbe here that mflammation of the floor of the 
mouth known as Ludwig’s angma This has such pecuhar features that 
for many years it was described as a separate disease though there were 
always to be found emment authorities who disputed that posmon, 
mamtammg that it was only a form of submaxillary abscess 

Ludwig’s^ paper, pubhshed m 1836, gives an excellent descnpuon, 
not smce surpassed The infection arises as a rule m a decayed tooth or 
follows an extracuon The sickness begms xvith a slight fever, chills, 
fatigue, loss of appeute A hard, painful swellmg develops on one or 
both sides of the neck about the submaxillary gland, rarely about the 
subhngual or parotid This hard sx^'^eUmg is the characteristic sj^mptom 
It progresses under the maxilla to the chm, perhaps to the opposite side, 
up over the jaw to the zygoma, doxvn the neck to the clavicle, to 
the pharynx, to the larynx, to all the cellular and muscular nssue 
betxveen the larynx and the mouth cavity The tongue rests on a hard 
leathery mass which m the mouth feels like a hard ring along the bord- 
ers of the maxilla The patient can open the mouth only xvith distress 
and pam, speaking xxath difiiculty partly from pressure on the larynx, 
and partly because the smaller throat muscles are affected Sxx'alloxnng 
becomes difficult on account of mechamcal pressure 

For the first 4 or 5 days the general condition of the patient is fair 
As the disease progresses, the skin over the sxx'^eUmg begms to redden, 
then some spots become soft, sink m, and give a feehng to the finger 
touching them as if there xxere air formmg under the skin Active 
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erupaon of pus seems about to occur but this does not happen At this 
stage, m the mouth cavity a part breaks through either m back toward the 
root of the tongue, or more often at the mner side of the maxilla, and 
an exceedingly foul, thin greyish or browmsh red flmd is expelled 
From then on there is rapid progress of the toxic symptoms, with death 
on the tenth or twelfth day in coma 

In some cases at autopsy the skm and immediately underlying cellu- 
lar tissue were found unchanged The deeper tissue was found to have 
dismtegrated mto a grey-black mass full of air bubbles The salivary 
glands were unchanged This suggests that the interstitial pressure is so 
great as to cause gangrene 

Ludwig’s angina is sunnnarized as follows 

1 Comparatively shght inflammation of the throat itself 

2 Pecuhar “woody” hardness of the cellular tissue 

3 Hard swelhng under the tongue with sAi^elling of the floor of 
the mouth on the mner border of the mandible, with red and 
sometimes bluish coloration 

4 Progress of swelhng with well-defined border of hard edema m 
the neck 

5 Shght infection or absence of infection m regional lymph nodes 
while swelhng contmues in surrounding cellular tissue 

This statement of Ludwig that the lymph nodes were not affected 
IS of great mterest smce there has been some dispute as to this Pnce,“ 
reporting on five cases in an article published in the Annals of Surgery 
in 1908, stated that the infiltraaon travels by the lymphatic spaces and 
by contiguity In a discussion of Pnce’s paper, G D Davis disagreed 
with Price as to the transmission by lymphatics He stated that, although 
there are lymphatics in profusion along the deep vessels of the neck, 
no large lymph nodes are found in this disease Grodinsky^ m a very 
complete article pubhshed in Surgery m 1939 appears to demon- 
strate satisfactorily that the spreading is by fascial planes This seems 
to be generally accepted by modem authors 

The treatment of Ludwig’s angma has travelled the complete cir- 
cuit from medical through surgical procedures and now seems about to 
become medical again Luduug reported one patient uho was cured 
after 3 weeks by extensive blood letting, caustic apphcadons to the 
swelhng itself, vexy strong emetics, diet, and cataplasms By 1885 surgi- 



678 


THE BULLETIN 


cal treatment m as firmly established A Barkef* published a paper in the 
Lancet in that year m which he reported two cases with recover)^ He 
recommended early incision in the midhne combined with free stimu- 
lation, the use of quimne and ferruginous tonics Price, in his arucle 
already cited,- recommended very extensive incisions over the sub- 
maxillary triangles through the mylohyoid muscles, also in the niidline 
between the hyoid bone and symphysis to the mucous membrane If the 
sublingual assues were very edematous. Price suggested that the mucous 
membrane be incised from the midhne to the second molar tooth, then 
that a curette be inserted and the tissue curetted wherever there was a 
feeling of the assue giving away Four of his five patients recovered 
Rehn^ in 1922 expressed dissatisfaction noth the generally recom- 
mended therapy of early and extensive incision from the outside He 
lost three successive patients treated by that method He recommended 
complete extirpation of the submaxilJary gland 

Medical treatment was again hinted at in an article by Blassingame,® 
in the Memphis Medical Journal in 1938 He suggested that sulfanila- 
mide might influence the disease in the ver>’' early stages Once necrosis 
had set in, however, he believed surgical drainage must be employed 
Hendricks" expressed active dissatisfaction with surgical results He 
reported one patient who died, although operated on within 24 hours 
of the onset of the disease A second patient recovered on whom a 
tracheotomy was done at once and then drainage incision made A 
third patient recovered on sulfanilamide alone He thinks the possibili- 
ties of sulfanilamide therapy should be more vigorously investigated 
Leonardo^ reported nventy-one cases This gave a rate of one case 
m 3630 hospital admissions He insisted on ver)'- complete incision 
through the mylohyoid muscle, followed by the use of sulfanilamide 
postoperatively This gave a mortality of 5 per cent Thomas® reported 
40 per cent mortality in 106 cases 

Hov ever the use of sulfanilamide may ultimately mfluence this 
disease, undoubtedly the best present treatment is by early and ver)’’ 
extensive incisions, the neck being explored until the abscess is found 
and freed The results at the Presb^n:erian Hospital bear this out 

Experience at Fresbyterian Hospital 

In the past ten years there have been twenty-eight cases classified 
as LudvTg’s angina at the Presbyterian Hospital Reading the Inston 
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SL AniARX 

Taule I 

OF 2S C tSES OF LLDW IG’S AN'GIN A 


SfQlLNTrAI TO 

Extraction of teetli 

14 

TaEATAtFXT 

Pus released b\ incision 

21 

Sore tliront 

a 

Incised, no pus found 

3 

Tongue nli'-ce-.s 

1 

Subsided v ithout incision 

4 

Bad teeth 

S 

1 otnl 

— 

Barber s itcli 

1 

28 

jMastoidectoni\ 

1 

Died 

2 

lotal 

2S 




and the examination of these cases one must conclude that there is a 
tendency at the present time to call all subhngual and submental mflam- 
mations Ludwig’s angina None of these cases strictly conform to the 
description originally given by Ludwig They do not show the board- 
like hardness \\ hich he mentions and in most of them, when incised, 
a localized abscess tvas found On the other hand perhaps we may con- 
cluae that the cases Ludtvig described were in reality submaxillary 
abscesses w'hich were not treated surgically and hence w^ent on to a 
fatal termination In any event, the treatment in this series has been 
much more successful than in many hitherto reported (Table I) 

IxFEcrrioxs of the Lxmphoid Tissue of the Toxgue and 

N XSOPHARX N \ 

The lingual tonsils may be the site of quite as severe an infection 
as the faucial tonsils, though this is much more rare In itself such 
an attack, e\ en though caused by a streptococcus, is not as a rule senous 
It must be remembered, however, that the infection is close to the larynx 
and may occasionally give rise to an embarrassing edema It is probable, 
moreo\er, that some of the rare lingual abscesses begin as a lingual 
tonsillitis It IS necessary therefore to treat such infections WTth care As 
a rule they improve quickly wnth local applications Appropriate chemo- 
therapy should of course be used 

InFECTIOVS IN' THE NaSOPHARXN'X 

Occasionally a streptococcal infection wnll lodge in the nasophar)m\ 
These patients w ill be t eir sick, not only on account of the distressino- 
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local s^miptoms but because the to\emia is severe There is, moreoier, 
always the threat of an oatis media and its sequelae Examination v ith 
a postnasal mirror mtII show the v'hole posterior wall of the naso- 
phar)TL\ to be plastered with membrane Local treatment is difficult 
and the condition has been found to be very persistent The use of 
chemotherapy may greatly alter this picture 

Infections of the Tonsils and their Sequelae 

I shall limit my discussion to acute mfections of the tonsils and their 
more important sequelae Any discussion of diphtheria will also be 
omitted 

The tonsils are distributing pomts of infection Secondary" to ton- 
sillitis any part of the respirator)'- tract, or the ears may be imaded 
It has already been pointed out that an abscess of the tongue may be 
related to a tonsillar infection The tonsils bemg distributors of infec- 
non, an)'- means of limiting infection to them alone should certainly be 
used Chemotherapy is one of these means Our experience at the Pres- 
b)'terian Hospital has been this, that sulfanilamide for instance, does not 
make much change in the ordmary course of a tonsilhos but that the 
comphcaaons are fewer Avhen it is used Once a comphcauon has en- 
sued, such as a peritonsillar abscess, surgical treatment m'iU be mdicated 
Even then the drug should be continued after operanon The expenence 
of Rhoads and AfremoM at the Cook County Hospital and E\ anston 
Hospital has been less favorable Treaung thirty-one panents with sulf- 
anilamide, thirty-six patients untreated being controls, appeared to make 
little difference in the results In fact they concluded that the drug had 
no favorable effect on the seventy of the s)'mptoms, the period of 
incapacity or the incidence of complications Moreover, m some in- 
stances, the reactions were serious enough to cause concern They ques- 
tion the routine use of sulfanilamide m uncomplicated cases of tonsillitis 
and pharyngitis They do, however, urge the use of the drug nhen 
complications occur, such as cen'ical adenitis, paranasal sinusitis, or 
otias media 

At the Presbytenan Hospital our results have been checked m con- 
necaon with otias media In a group of i oo children, half received sulf- 
anilamide, half did not In those receivmg the drug, the duraaon of the 
discharge was on the average, 8 days In those M'ho did not receive the 
drug, the average duraaon was 12 days Two per cent of the treate 
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cases had mastoidectomies, whereas 12 per cent of the untreated cases 
had mastoidectomies 

Of the various sequelae, I shall discuss larjmgeal abscess, laryngo- 
tracheobronchms, and peritonsillar abscess 

Laryngeal Abscess 

A number of laryngeal abscesses are caused by the trauma of a 
swalloM ed foreign body In such cases the train of events is easily fol- 
low ed After the pain of the mjury, there succeeds a period of more 
or less comfort Then, as infection ensues, pam on swallowmg develops, 
and perhaps some dyspnea It is the characteristic of these traumanc 
abscesses, however, to be hrmted m their effect Many of them are 
confined to the epiglottis Examination with the mirror reveals a hmited 
stvellmg uhich may already show a whitened area where the pus is 
pomDng Should threatemng edema develop, the larynx should be ex- 
posed u ith a direct speculum, or a mirror and the edematous area scari- 
fied As soon as an area of pomtmg presents itself, the abscess should 
be incised As a rule healmg is prompt 

The laryngeal abscess secondary to acute streptococcal pharyngitis 
or tonsillitis is much more stormy in its course The mfectmg organism 
IS as a rule an extremely virulent streptococcus Pam in the throat is 
from the beginning severe, and difficulty m breathmg may soon follow 
Examinauon of such a larynx shows great swelhng of the epiglottis and 
the ar^ epiglottic folds At so early a stage no focus can be seen It is 
customary to use for these cases, steam mhalations, sprays of cocaine 
and adrenalin and the like These measures may at times suffice The 
safest procedure however, is early and deep mcisions made m the epi- 
glottis and the folds These incisions will relieve the edema An abscess 
Mill probably form later and may discharge through these incisions or 
may need separate mcisions Occasionally the infection will penetrate 
to the perichondnum Iming the inner surface of the thyroid cartilage 
An abscess m ill then form m the pyriform fossa which must be dramed 
by external incision m the neck Such an abscess, undramed, may pene- 
trate to the vascular sheath and mvade the mediastmum 

The treatment, then, of acute larjmgeal abscess is early scarification 
A tracheotomy muU thus be avoided Later, drainage of localized pus 
must be effected bv incision under direct ex-posure If the pus reaches 
the p\ nform fossa, an opening through a m mdoM m the thyroid cartilage 
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1 \BI,E 11 

ANALYSIS OF FRE CASES OF ABSCESS OF THE L\R'iNX 


1 Sore tliroat for 24 hours, epiglottis 
swollen, ruptured on one side, opened 
the otlier 

2 Pain for 36 hours, swelling left side 
of lar\n\, ruptured 

3 Foreign bod^ dai before, lar\Ti\ 
blocked, trncheotoin\ , discliarged in 
7 dn\s 


4 Sixteen da^s old, ailing, abscess found 
at autops\ 

5 Pain in throat 2 weeks, admitted 
clioking, tracheotonii , incision of 
lnr%'ngeal abscess, ligation of internal 
pigular vein, drainage of lung ab- 
scess, died 


and external incision low dow^n m the neck may be required (Table 11) 

It w'dl be seen that tw o of these cases came from infecaon and one 
from a foreign body Only one of them had to be opened Tw o ruptured 
spontaneously, one case of foreign body required a tracheotomy within 
24 hours In a paper published by Henr}’’ P Schugt and myself," fiie 
additional cases w^ere reported In addinon I have seen three others 
There have been tw o deaths among the thirteen patients, one due to 
mediastmios, the other to lung abscess 

L 4RX NGOTRACHEOBRONCHITIS 

In my experience this begms with terrifying suddenness A child 
may complain of sore throat at noon and by everung be at the point of 
death from strangulation Examination of the pharynx may show only 
a red throat Examination of the larj^nx w ith the direct speculum shows 
the tissue fier)^ red, perhaps covered w ith w^hite membrane The cultures 
do not give uniform results, various forms of streptococci or pneumo- 
cocci show^ Tw o of the most severe cases I have seen show ed the in- 
fluenza bacillus in the throat culture and also in the blood stream One 
of these patients recovered w hen given sulfanilamide 

My procedure is to do a tracheotomy if there is anv difficulr\^ in 
breathing I have tried combating the dyspnea wnth steam and oxvgcn- 
helium in a tent The latter beyond doubt relieves dyspnea for a nnic, 
but cannot maintain the improvement iMy procedure is to pass a bron- 
choscope through the inflamed larjmx, and perform a tracheotomy on 
that as a guide Obsenmtion at that time show^s the bronchial mucous 
membrane already inflamed, perhaps covered with membrane The pa 
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Table III 

SLMM-VR'i OF IHE 18 CASES OF LARI NGOTR \CHEOBRON’CHITIS 


Recovered 

12 

Deaths in tracheotomies 

6 

Died 

6 

Patients given sulfanilamide 

12 

Tracheotomies 

10 

Deaths m sulfanilamide group 

3 


tient IS then kept in steam, sodium bicarbonate solution is instilled 
through the tracheotomy and perhaps bronchoscopy repeated many 
times for the removal of the membrane The mortaht^’- of this disease 
has been 50 per cent There was a remarkable increase in laryngo- 
tracheobronchios m the years 1938 and 1939 George Bnghton workmg 
Math the patients at Babies Hospital, including also pnvate cases, found 
the mortahty among the tracheotomized cases to be 40 per cent He 
makes the interesting suggestion that this may be a virus disease, not 
due to any bactenal orgamsm, which would explam the cultures being 
so vaned He bases this idea on experimental work which has been done 
in connection with laryngotrachios in chickens This disease m these 
animals has proved to be due to filterable virus The pathological changes 
found m the mucous membrane of the trachea are similar to those found 
m human beings who have died of this disease Although it is not al- 
Mays safe to compare results in ammals and human beings, the close 
resemblance of the two diseases is at least suggestive Bnghton’s report 
is based on rvventy-eight patients all of M'hom had tracheotomies iMany 
of these Avere private patients tvho perhaps received more intensive 
nursing care 

It will be seen from Table III that six out of ten of the panents 
tvho required tracheotomy died Sulfanilamide appeared to make i ery 
little difference in these extremely ill children One patient died 6’/ 
hours after admission although he xvas given prontylm intra\ enously 

Peritonsillar Abscess 

Krainz'= explains the tendency to pentonsillar abscess in those 
subject to chronic tonsillitis in the folloAving Avay The crt^pts of the 
tonsils are always more or less occupied by a mass consisting of cell 
detritus, food, bacteria and the hke Owing to the action of the palatal 
muscles during SAvallov mg, the cnqits are for the most part kept clear 
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Fig 1 — llie anntonn of tlie tonsillar region 


of these masses A^’hen there have been many attacks of tonsillitis, how- 
ever, there is a deposit of fibrous tissue in the tonsil which preients 
the emptymg of the crypts Then the masses m the cr}'pts become in- 
fected and abscesses are formed 

Such abscesses begin in the depth of a crj'pt Swellmg about the 
mouth of the crypt blocks off the drainage and the abscess ruptures 
outward into the space between the tonsd and the walls of its fossa 
formed by the pillars in front and behind and the supenor constrictor 
of the phai^mx to the outer side As a rule the abscess develops high 
in this space and points forv ard between the anterior pillar and the tonsil 
at Its upper pole where it can be opened after 5 or 6 days The result 
then IS immediate relief 

Sometimes the result is not so happy The abscess may be lov be- 
tw een the tonsil and the posterior pdlar Then it can be reached for 
incision only vnth great difficult^^ The result may finally be spontaneous 
rupture v ithout the inten'^ention of the surgeon Both of these results, 
though the patient has suffered much for a number of da\s, are con- 
sidered satisfactory'- 
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Fig 2 — 1 he relation of the tonsil to the great vessels 


Things, ho\\ ever, may not turn out so well The surgeon may make 
seteral incisions without finding the abscess The tonsil may continue 
to protrude into the throat, pam and dysphagia may contmue and a 
swelling appear outside m the neck To explain this we must consider 
the anatomy of this region It has been said that the tonsil hes on the 
supenor constnctor of the pharynx This muscle forms the inner m all 
of the pharyngomaxillar)^ space, bounded on the outer side by the 
maxilla and internal pterygoid muscle, above by the base of the skull, 
behind by the muscle of the vertebral column It is divided mto an 
antenor and postenor compartment by the styloid process and its 
muscles The antenor compartment contains the parotid gland and com- 
municates below with the submaxiUary space The postenor compart- 
ment contams the great \ essels of the neck in their sheath which runs 
into the mediastinum 
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Tonsil 



M p+eryqoidcus 

Digastncus vent post 
M Styloglossus 


M Stylopharyngeus 


Fig 3 — 1 lie relation of the tonsil to pliar\ngenl muscles 


The peritonsillar abscess i\hich does not respond to incision and 
drainage has broken through into the pharyngomaMllary space This 
accident of course greatly increases the danger to the patient, the de- 
gree depending on where the rupture takes place The pus may take 
one of four directions If it ruptures high into the anterior compart- 
ment, It w ill he betw een the internal pterygoid muscle and the pharynx 
There will be no external sw'-elhng but considerable trismus If the 
rupture occurs low er dowm, the pus will follow^ the styloglossus muscle 
to the floor of the mouth and form a submaxiUary abscess It will not 
pass dow n the neck If the pus passes behind the styloid process it may 
reach the posterior triangle of the neck at the base of the skull This 
ver\^ rarely happens In one of the few'’ cases reported there w'as severe 
hemorrhage because in the passage of the pus beneath the great vessels, 
the internal jugular vein w^as eroded 

Pus pointing into the posterior compartment is much more likely 
to break into the sheath of the great vessels and pass down the neck 
tow ard the mediastinum Even though this does not occur, the mere 
contact of the pus w ith the vein may cause thrombosis of the internal 
jugular \ ein with consequent general sepsis It should be recalled more- 
over, that the tonsil lies in a plexus of veins Thrombosis of these small 
radicals mai' extend to the internal jugular 

Pus may reach the vascular sheath in still another way secondar) 
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M Styloglossus 


M Pharyngcus 

M Digastncus 
vent post 


Fifr 4 — Four possible paths along which peritonsillar abscess nia\ traiel 
11 hen it 1ms broken into the plianngomaxiflari space 


to tonsillar or peritonsillar abscess, namely, through the lymphatics If 
the glands along the great vessels break down and suppurate, the pus 
will be in contact with the vein 

A number of so-called peritonsillar abscesses occur secondary to the 
extraction of teeth, and the formation of a submaxillary abscess In 
these cases the pus has followed backward the route which leads from 
the pharjmgomaxillary along the styloglossus muscle to the submaxillary 
space These are not in reality peritonsillar abscesses They are from the 
start deep abscesses of the neck 

Upon the entry of the pus into the neck, new symptoms are added 
to those of pentonsillar abscess Severe tnsmus develops in connection 
Mith abscesses of the phar)mgomaxillary space The submaxillary ab- 
scesses del elop characteristic local symptoms The abscesses along the 
1 ascular sheath are liable to cause edema of the larj’^nx and difficulty in 
breathing of such a degree that a tracheotomy may have to be con- 
sidered The chills and fever of sepncemia will follow infection of 
the vein 


Treatment of Peritonsillar Abscess 

In lieu of the dangerous complications which may arise in con- 
nection with peritonsillar abscess many have been discontent with the 
ordinarv treitment, namely, hot irrigations till the pus points, then. 
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incision into the anterior pillar The suggesnons ha\ e been ( i ) separa- 
non of the superior pole of the tonsil, (2) partial tonsillectomy, the 
superior pole of the tonsil being removed, (3) total tonsillectomy These 
operanons are done during the acute attack 

There appears to be little more to be said for separanon of the 
superior pole of the tonsil than for simple mcision or for separanon of 
the anterior pillar from the tonsd with a tonsil hook, a procedure v hich 
has long been carried out at the Presbyterian Hospital "When this 
procedure is successful, it suffices but the pillar may adhere again and 
so block drainage and, moreover, low posterior abscesses are not reached 

Schroeder^^ reports on the treatment of pentonsiUar abscess at the 
Sundby Hospital, Copenhagen, 92 patients were treated by the usual 
peritonsillar mcision and made a satisfactory recover}^ Fifty-stv panents 
needed further operaave treatment for the following reasons In fifteen 
cases no pus appeared after repeated mcisions and the temperature re- 
mained high, in thirteen cases the abscess v as followed by nephnns, in 
eleven cases edema of the glottis occurred, in seventeen cases para- 
pharyngeal abscess formed, in nvo cases there vas thrombophlebitis of 
the internal jugular vein, in forty-three of these patients detachment ot 
the upper pole v^as done, m five cases on both sides, m the remaining 
thirteen panents, total tonsillectomy Avas done All of these panents re- 
covered without further complicanons The procedure Avas earned out 
under local anesthesia 

As early as 1911 (Wmckler^'*), total tonsillectomy durmg the at- 
tack Avas suggested and carried out Sahngre^^ (Helsmgfors) is one of 
those AAffio adimcates this procedure, especially m cases threatened inth 
compheanons, or in cases m Avhich the abscess is Ioav doAvn or far back 
He uses local anesthesia, injected mto the palanne foramen and into the 
loAver pole of the tonsil He employed this procedure in fifty-four cases, 
all Avere successful 

Other authors are CA'^en more enthusiasnc than Salmgre, unresen edlv 
recommendmg tonsillectomy during the attack and eA^en advocatmg the 
remoA'^al of the tonsil on the opposite side Blashki^*’ is one of these He 
reports thirteen panents operated on under general anesthesia One of 
these died from heart failure, the anesthenc risk bemg knoAim before- 
hand W Klose^’ urges double tonsillectomy on these panents because 
of the frequency of concealed abscesses In ru’^enty-four of his patients 
an unsuspected abscess ai as found on the opposite side on the occasion 
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of abscess tonsillectomy In eleven patients abscesses developed after 
repeated incisions had supposedly healed the peritonsillar abscesses In 
eight patients entirely unsuspected abscesses were found on tonsiUec- 
tomy He maintains that many more concealed abscesses wdl be found 
if sought for 

One of the advantages especially emphasized by those who advocate 
tonsillectomy durmg the attack of peritonsillar abscess is that this pro- 
cedure makes possible the dramage of pus which has already penetrated 
to the parapharyngeal space The tonsd being removed, the fistula 
leading to the extraphaiyrngeal collection wiU be exposed The enlarge- 
ment of this fistula wiU promote drainage mto the pharynx and thus 
external operation mtII be avoided 

To those who fear the spreading of the infection by tonsillectomy 
in the presence of an abscess, the amcle by Gangl-Batog^® may be 
pointed out This author has demonstrated that the height of the attack 
IS the \ ery time v'hen the resistance of the patient is highest Once a 
well demarcated abscess is formed, the greatest danger is over Dramage 
then becomes the greatest necessity, and this is best accomplished by 
tonsillectomy Surely no one hesitates to remove an appendix m the 
presence of pus hy not, then, tonsillectomy^ 

It may be taken for granted, then, that a good case may be made 
out for tonsillectomy durmg the active stage of pentonsillar abscess, 
especialh m cases threatened with comphcanons I am not quite pre- 
pared hoM e\ er, to recommend the procedure unresen^edly Some bad 
results ha\e been experienced, especially when the opposite sound 
tonsil has also been removed At the Presbytenan Hospital only a 
meager number of cases can be reported on These were all done under 
general anesthesia, only the diseased tonsil being removed The results 
were most gratifpng All pain appeared to cease at once, and all patients 
were able to eat freely withm 24 hours 

Little has been said as to the use of sulfanilamide m these cases 
This IS because our results hat e not yet been sufficiently numerous to 
make them of \ alue A number of cases have, to be sure, resolved with- 
out de\ eloping pus, but you will note on the table that this has also 
been brought about by hot irrigations Reports m the literature on the 
use of sulfanilamide are as yet fe\t Hubert and Leroux^® reported on 
ni enrv-n\ 0 patients treated with this drug Sixteen of these recovered 
y ithout surgical mten ention, and m six, surgical intervention was nec- 
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Table IV 

FE VI L RES OF 320 C-VSES OF PERITONSILLVR \BSCESS 


P^e^ lous attacks 49 

Pre\ lOUS tonsillectoinies 9 

lonsillectomies 40 

Ruptured after irrigations 57 

Incised 162 

Incised more than once 19 

Arose from teeth 39 

Resolved on irrigation ^\lthout pus 19 
Incised after pront\lm 7 

Resohed after pronto Im 25 


Complications j- 

Hemorrhage 5 

Ohtis media ]5 

Cellulitis of neck S 

Acute cervical adenitis 0 

Vrthntis 2 

Rheumatism 4 

Ervsipelas 5 

Abscess of pharvn\ 11 


essary They conclude that if given early sulfanilamide may prevent 
suppuration, but that every formed abscess must be opened Sonnen- 
schein-” made a report on two patients In one of these, the abscess re- 
ruptured spontaneously, in the other, it resolved without suppuration 
These reports are too few to justify any conclusions 

In the past 10 years we have had 320 cases of peritonsillar abscess 
which I show m tabulated form (Table 
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THE DOCTOR IN COURT^ 
Bernard L Shiextag 

Justice of the Supreme Court, First Judicial District, Aew lork 


meeting, having as its subject “The Doctor in Court,” 
concludes the senes deahng with medical aspects of per- 
sonal injur)^ actions and disability msurance The sjtii- 
posium M as arranged with the cooperation of The New 
York Academy of Medicine and the Medical Societ)'^ of 
the County of New York We are especially indebted to Dr iVlalcolni 
Goodndge President of The New York Academy of Medicine, and 
to Dr Walter P Anderton, now'^ past President of the Medical Societ) 
of the County of New" York, for then: advice and then* assistance 
At the last three meetings w'-e hstened to interesting and instructive 
lectures on certain medical aspects of trauma and disease The large at- 
tendance show'ed the keen interest of the Bar Apart from their intrinsic 
value, these lectures w"ill, I am sure, sen"e to bnng the nvo great profes- 
sions of medicine and of law" closer together, they will foster a deeper 
know ledge of the relanons of those professions to each other They w"ill, 
w"e hope sen’e as the keystone of a new" and a better understanding and 
be the beginning of a regular periodical interchange of lectures and dis- 
cussions that w ill help to solve our mutual problems 

If I mav be pardoned a personal reference, these meetings have for 
me a special significance As a youth, I w"anted to be a doctor Ever}" 
penny I could save w ent to the purchase of old medical books and mag- 
azines found on the second-hand book stalls of Fourth Avenue I cer- 
tainly acquired a mode}" collecaon Ever}" hour I could spare from 
college w ork w as spent in visiting dissecting rooms and the operanng 
theatres But my youthful hopes w"ere not to be realized I did not enter 
medical school, but I never lost m}" earl}" love for the science and the 
art of medicine 

By one of those compensating dispensations, from an early date in 
ni}" w ork as a law"yer, I found myself professional!}" engulfed m a medi- 



* Prejented February 25, 1941 in the symposium conducted by the Association of ? , c-cietr ol 

of New \orlv in connection uith The Neu Vork ■Vcaderay of Medicine and the p , 1 jn„ 5 <,on 
the County of New York Judge Shientag was Chairman of the Committee on 
Legal Education of the Bar Association, under wlio'e auspices these lectures we e s 
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cal atmosphere AVith the Factory Comimssion came the problems of m- 
dustnal hygiene and occupational diseases With the Labor Department 
and the Bureau of Workmen’s Compensation came the problems of 
medical exarmnations and treatment and the fascmating and absorbmg 
study of the relationship between trauma and disease On the Bench 
came the most frequent contact wnth problems of accidents and disease, 
of mental sickness and mcapacity So, while I have been lawfully 
M^edded to the law, medicine is still my mistress, one that will always 
be wooed with longing and with ardor 

Indifference is always a grave peril, for rust wdl crumble a metal 
M’here blows may only tend to harden it If doctors complam of their 
treatment m our courts of law, and lawyers find fault with the way 
doctors testify, we should not remam indifferent The sensible thmg is 
to ascertam the facts, to find out what is causmg the discord, to decide 
upon the proper remedies, and to see that they are earned out 

The doctor plays a large and a vital part in the administration of 
justice Yet what does the average doctor know about procedure in the 
courts, and what does the average latvyer know about the pracnce of 
medicme and the problems of his medical brethren’ 

For the medical profession we, of the law, have the greatest respect 
and admuation We thrill to the reading of the ancient Hippocratic 
oath, that lofty and most unselfish dedication to the sennee of humamty, 
to the alleviation of misery, suffenng and distress The mission of the 
doctor IS of the highest and noblest land, m assuaging pain, m restormg 
health, and in tummg back the hand of death 

^Ve rejoice that the glonous march of science m medicme has always 
inured to the benefit of mankind, and we pray God that it may ever 
continue to do so 

Our two great and honorable professions have the same high ideals 
of truth and of loyalty, the same continuity of tradition, the same im- 
pulse to shake off the shackles of outworn dogma and of obsolete rules 
w'hich hamper progress "We in the law have much to learn from you 
doctors in connection with your educational methods, your clmical m- 
strucdon in small groups, the even balance you maintam between the 
study of the science of medicme and the practice of its art 

^^^e have much to learn from you m connection w ith your emphasis 
on the prevenaon of disease, we have much to learn from you about 
your systematic postgraduate instruction, the splendid educational ac- 
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tivioes earned on by your medical socieaes, your encouragement of 
the study of the history of medicine and the literature of your great 
profession— studies which broaden the outlook and liberalize a man’s 
conception of his calling ^^'e lawyers dern^e inspiration from the n orks 
of the great masters of medicine, the writings of Osier and Cushing m 
this country and of Allbutt and A'loymhan in England 

So you see, my medical brethren, that when you enter the home of the 
laM you are among friends But, you say, that’s all ver)^ well We hke 
to meet lan-^^ers socially, but m the court room— that’s a different stoy 
But IS It a different ston% and w hat makes it so^ ^Vhat is there to do 
about it^ 

The experienced and distinguished speakers of the evening ivill elab- 
orate on this theme They will discuss the duties and responsibilities of 
the judge, the Ian yer and the doctor when medical testimony is given 
in court Let me commend to my brethren at the Bar the injunction of 
Ecclesiasacus “Honor the physician xvith the honor due unto him ” A 
doctor appearing in court is entitled to the respect, the courtesy and 
the consideration due to a professional brother Unhappy is the lot of 
a client n hose lanyer is foolish enough to resort to a rude, unfair cross- 
examination of a doctor Indeed it is the rare excepDon for a Judge to 
sit by and >gnore the extravagances of bitter and misleading cross-ques- 
tioning 

The subject of the medical expert and of the much abused hypo- 
theacal question m ill be discussed from different angles by the speakers 
of the evening 

It has been my observauon that of doctors xvho give tesumony in 
court there may be said to be five kinds 

1 The careless doctor— careless in his appearance, in the way he has 
kept his records, in his manner of testifying, careless in answering before 
he has even grasped the purport of the question 

2 The doctor who doubts everythmg— the morbid doubter, he has 
been called He is generally a man xvho knoxx'^s his subject, but is con- 
stitutionally unable to make up his mmd and to express any opinion His 
testimony does nothing to aid the cause of his patient or the administra- 
tion of justice 

3 The noisy, pompous doctor— of boundless and confident conceit 
He knoxx^s and gixms the ansxx^ers before he is ex^’en asked, xxnth an evident 
and irritating sense of superiontx'" he talks doxvn to the judge and jun. 
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and IS so cocksure of ever3'^th]ng that he soon becomes the architect of 
his own ruin He should bear m mind the obsen^ation of a distinguished 
artist, that the man who paints with a big brush is not of necessity a 
great painter 

4 The technical, lecturing doctor— who seeks to impress the court 
and jury, generallj'^ without success, and attempts to substitute for ability 
and for a candid and sound medical opinion what has been aptly termed 
“the mutterinss of robustious nonsense ” 

5 The sensible, competent doctor Fortunately, most of those who 
testify in court belong to this class This doctor carries himself with un- 
assuming professional dignity He is prepared for accuracy in his testi- 
mony He answers questions directly, without long and learned disser- 
tations He uses a minimum of technical terms, and when he finds it 
necessary to use them, explains them in plain, simple language He does 
not allow himself to become the victim of a not uncommon human 
capacit)'’— the capacity for self-deception Nor, to use the language of 
Dr Da Costa, is he the type of expert witness who possesses “one of 
those trained memories which is able to remember everything advan- 
tageous and nothing harmful to his side of the case ” He is as sound as 
he is fair, and impresses you with the force of his conviction and his 
fine impartiality He is the master of his temper and slow to anger, no 
matter hoM' great the provocation His patients call him blessed, and 
to the court he is “As an hiding place from the wind, as rivers of water 
in a dr)'^ place, as the shadow of a great rock in a weary land ” 

Parentheticalljr, I might add that there would be no difficulty in 
classifying lawyers along somewhat the same lines 

\Vhcther, to Avhat extent and under what circumstances, the presid- 
ing judge has or should be given the power to appoint an impartial 
medical expert will be considered later in the evening Let me say at 
this time that for the most part we must rely on education to improve 
the position of the doctor in court The more the lawyer knows about 
t!ie medical aspects of his cases the less opportunity there will be for 
prejudiced, incompetent or misleading medical testimony, the more the 
doctor knov s about the court procedure and the elementary rules of evi- 
dence the less the likelihood that he xvill leave the stand feeling that he 
his been placed in a false light or that he has been improperly taken ad- 
\ uuage of bx his legal inquisitor It is this process of education, not 
cisinl or haphazard, but continuing at regular mtcnals, that it is hoped 
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meetings like this -will stimulate 

The Bar is eager to cooperate with the medical profession to elimi- 
nate abuses and just causes of complamt From what I know of the doc- 
tors, they will meet us more than half way in this most worthy en- 
deavor By workmg together m a spirit of mutual respect, tolerance and 
helpfulness, we shall most surely and confidently advance along the road 
of progress 
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THE DOCTOR IN COURT" 
George Z Medalie 

\ ice President, The As^octation of The Bar of the Citj of Ncn 'Vorh 



^HE votaries of law and of medicine meet tomght in an 
endeavor, by frank discussion, to find a way in which 
both can cooperate to serve the cause of justice The 
problems involved are not peculiar to the field of 
S medico-legal jurisprudence Other phases of the law pre- 
sent similar problems The Bar Association, where w e meet this evening, 
maintains a host of committees dealing everlastingly with similar prob- 
lems On occasion, these committees believe that they have found solu- 
tions These are subjected to discussion and criticism but do not always 
meet with legislative or judicial approval, or, for that matter, with the 
approval of the Bar itself And even when a solution for a particular 
defect in the administration of law'’ and justice is agreed upon, new 
creaks are found in the machine, and effort at readjustment is renewed 
Justice is a human and practical msntution Only a constant and 
zealous regard for its efficient working on the part of those w'ho parti- 
cipate in It, or are affected by it, can maintain it as a living and useful 
reahrv’’ On that aspect of justice in which the physician and the lawyer 
are jointly interested, it is refreshmg to know that there is the desire 
for mutual cooperation and that the courts, in whom vests the greatest 
responsibility, join in our efforts for better understanding and mutual 
aid 


I think, perhaps, that I am in error when I say that both professions 
display this interest It would be an error indeed if I left the impression 
that the Bar as a w'hole, and that iMedicme, as a whole, felt a keen in- 
terest m the problems w Inch w'e consider, for the fact is that most mem- 
bers of our tw o professions have no contact with medico-legal prob- 
lems, and therefore have only a passmg interest m their solution 

Howexer, this need not be a cause for deep regret, for usually re- 
sponsibility and interest attach only to those w'ho meet xvith particular 
problems in the course of their daily work 
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In subject matter and in operation the \vork of the physician and 
of the lawyer seems set apart by almost astronomical distances But there 
IS one respect, at least, in m hich both professions are quite alike If my 
medical friends m ill not take umbrage at this remark, I should like to 
obsen^e that both lawyer and doctor learn what they know as a result 
of tnal and error 

The law is not static and neither is medicine What m as sound doc- 
trine for judge and lawyer a generanon ago is unlearned by the elders 
of the profession,and never taught to its neophytes What was good 
policy in the admmistrauon of justice a century ago sounds fantasoc in 
this new and constantly changmg Avorld 

I need hardly add the obvious so far as medicme is concerned Its 
field of knowledge is m ider today, its factual data greater than a gen- 
eration ago, there are new techniques, new opimons as to the nature, 
cause and character of disease, new methods of treatment and in many 
Mays there evists an entirely changed outlook 

It IS because of this similarity in both fields, namely, our learning 
by trial and error, our constant change of opmion and \ lew point, and 
the acquisition and discardmg of beliefs, that the doctor and the lavyer 
can and should understand each other and m dealmg with matters of 
common interest and mutual contact find yvays and means, not simply 
to get along, but to discuss those questions in M'hich the public inter- 
est IS concerned in the admmistrauon of justice 

Shortly after Judge Shientag gave me this assignment, I tned to find 
out how doctors and lavyers felt tOAvard each other as a result of their 
contacts m the court room I made no attempt to emulate Dr Gallup, 
but in my oMm crude, unscientific way, I convinced myself, as a result 
of a considerable number of intennews, that the doctors as a v'hole were 
not satisfied with the lawyers, and that, generally speaking, lavT^rs 
M^ere sometimes dissausfied with their medical fnends 

And, I may add, that the doctors, too, have expressed considerable 
dissausfacuon Muth the courts and the laM'^ 

Insofar as laymen have given any thought to the conduct of medico- 
legal cases, there is no lack of dissatisfaction among them as to all of us- 
judge, lawyer and doctor, and the laiv as well, but, after all, m e are onh 
human bemgs and, conscienuous though we may be, m e are far from 
perfect But M'^e may console ourselves at least with one thought c 
come together to consider our subject in the public interest So that 
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justice may be done, as nearly as that is humanly possible, \\ e are anxious 
that neither side permit error to continue, that no one frustrate the 
search for the truth, or make the task of any concerned in the process 
difficult or unpleasant 

In recent years, some hav’^e come to question whether the judicial 
process is the most effective method for deciding the medical problems 
that arise in connection with the numberless issues in which the physi- 
cian may give testimony At present, our courts are concerned with 
medical testimony mainly in negligence cases These deal in large meas- 
ure with injunes arising out of automobile accidents 

Injuries attnbuted to the operations of common carriers play a 
smaller part There are also a very considerable number of cases on the 
calendars of our courts which concern themselves with personal injuries 
arising from the operation of property Then, too, there are the mal- 
practice cases 

In the past, and before the Workmen’s Compensation Law became 
operauve, factory accidents furnished a considerable contribution to 
our tort calendars Not infrequently in probate proceedings, questions 
anse as to the testamentary capacity of the testator, but for the total 
number of wills offered for probate, such contested issues that actually 
go to trial are really few in number Occasionally, too, arises the issue 
of the mental incompetency of a person whose means are substantial 
enough to give his family serious concern But these issues, too, are tried 
only now and then 

In cnminal cases, there is also supposedly a wide field of litigation 
involving the sanity of the accused Actually, however, such issues are 
tried only occasionally But most discussion of medical expert testimony 
on the part of the public and in our public prints anses from that par- 
ticular group of cases 


It IS less important that a lawyer earn a fee for the tnal of a case, 
and that the doctor receive compensaoon for giving expert testimony 
in a court, than that the truth be determined speedily with as little com- 
plication as possible, and as inexpensively as the situaaon will permit 
Tims from time to time, various proposals have been seriously 
rought fonvard, designed to do aw^ay wnth supposedly biased testimony 
on the part of the physician, to eliminate conflicts in expert opinion, and 
to assure speedy and inexpensive jusace to claimant and defendant m 
civil cases, and to the public and the defendant in criminal cases 



THE BULLETIN' 


700 


I do not mention these proposals because I either favor or oppose 
any of them I call attenaon to them only because these changes in our 
administranon of the laM come to us because there is dissatisfaction m 
this aspect of our judicial system 

Serious minded people have been impressed Muth condinons vhich, 
righdv or wrongly, they consider hamper us m the search for truth 
and in the determmaaon of rights They pomt to the fairly satisfacton 
operation of our ^^’orkmen’s Compensanon Laws as a substitute for 
needlessly contested trials m our courts m which, they say, evidence, 
including medical testimony, is so presented that it becomes a ques- 
tion of gamble and skill rather than of justice and of truth m the making 
of judgments 

Fev go so far as to suggest that all personal injur}'’ cases be deter- 
mined by any such procedure and the ehminanon of our courts, but 
there is a not inconsiderable group who would start now on the basis of 
the adopnon of a compulsor)'^ automobile msurance law to put that large 
group of personal mjur)' cases into the field of administranon, and prac- 
tically out of the reach of our courts 

Many suggestions for the determinaoon of issues of insanin* and 
criminal responsibiLty for similar reasons have been made, so that there 
y ould be tv o trials, one, the issue of guilt, and the other, the issue of 
sanm* 

It has also been proposed that there be imparnal experts, not selected 
by either side, in both ci\ d and criminal cases I do not now offer an\ 
opinion as to the ments of these proposals They can be separateh 
considered, but I refer to them now because their origin is to be found 
m the intense dissatisfacnon or, if you will, nusunderstandmg as to the 
character of medical tesumony given da'\^ by day m our bus)' courts 
I think y e might y ell admit, both as doctors and as layyers that, 
rightl)' or y'rongly, that portion of our ymrk that deals yuth medical 
testimon)' is not approved b)' the pubhc In fact, I suspect that it ne\ cr 
y'as ^Ve have onJ)' this solace— that rarel)' in any era did the public 
€\ er approve of the courts one hundred per cent AVhatever confidence 
Americans have m then judicial tribunals, yet, to the extent that thei 
I'leld to the human impulse to find fault yuth then elders and betters, 
they have at least mdicated some disapproval m connection yith the 
y ork for ydnch y'e, as layyers and doctors, are jointl)' responsible 
Let me make one more reflection on our joint labors It is true that 
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cnrmnal cases, involving issues of insanity in which there are actual 
tnals, are few and far between, but these are the most spectacular of all 
htigated cases These trials attract the ehte of the Fourth Estate and 
for these cases there is preempted, except m the event of war or of 
earthquake, a first call on all space up to the actual exclusion of depart- 
ment store advemsmg A mere handful of these cases causes the pubhc 
to sniff at both of us Few of us m either profession have been con- 
cerned with these thmgs, but the net result has not been for our good 
nor have we left the pubhc and the gentlemen of the press unth any- 
thing but a distorted picture of our jomt efforts 

The Thaw case, a few may be old enough to remember, left a last- 
ing bad taste on the battle of experts In more recent years, an mquir}- 
as to sentence on pleas of guilty m a murder case, the Leopold and Loeb 
case, attracted nation-wide attention, and the experts were held up to 
derisive discussion because, supposedly, of a difference of opmion on 
their part, but actually, I think, because of differences of opmion on 
the part of the pubhc as to what disposition the court should have made 
m pronouncmg judgment 

A^^hile there is a basis for pubhc dissatisfaction because of cases of this 
character, it must be remembered that the mcenove to pubhc mterest 
comes primarily from a morbid mterest on its part, partly a love for lund 
detail, and partly an expression of a mob’s sadistic desire to wreak ven- 
geance upon the unpopular perpetrator of a revoltmg or unappro\ed 
murder 

There was a time when an expert, particularly a physician or sur- 
geon, had a status, and a very respectable one, m the courts One may 
go back to the 14th Century, when a judge who wanted medical ad- 
Mce would call a physician for whom he had a high regard and whose 
advice and opmion he accepted on a fundamental issue of the case 

But, over a century and a half ago we reached the point where it m as 
possible for a judge to tell the House of Lords “Hardly any weight 
IS to be given to the evidence of what are called scientific witnesses ” 
That tune contmued to be played for a few generations, but I think 
it may safely be said now that, on the whole, medical and other expert 
scientific testimony is given a fair chance m our courts unth a minimum 
of judicial dension and is even occasionally relied on m our appellate 
courts m findmg a basis for sustammg or reversmg a judgment 

I realize that, when a wealthy family finds that one of its members is 
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charged m ith murder, or some other criminal offense, there is the temp- 
tation to hire e\perts in a desperate attempt to ward off what u ould 
otherwise be the inevitable 

Doubtless, too, that situation presents itself to the less fortunate 
And, within the limits of the family purse, there are those Avho, in the 
medical profession, lightly lend themselves to giving opmions that fit 
the case for a stipulated fee 

Personally, my obsen'^ation leads me to conclude that in this t)'pe 
of case the respectable mental expert does not sell himself as hghdy as 
that To an^mne acquainted, as doctor or lawyer, with the subject of 
psychiatr}^, the broad area of honest disagreement is so evident in a mass 
of border-line cases that it is not surprising that experts differ in these 
cases, with the result that there is what has sadly been referred to as the 
battle of experts 

All this IS complicated, too, by the confusion of uncertamty that 
arises out of w hat have been called metaphysical consideranons in de- 
terminmg cnminal responsibihty by the use of the Avord “responsibil- 
ity,” Itself, and the further use of the standard given to us in McNaugh- 
ton’s case of the abiliy to distinguish right from wTong 

'\^’e have debated this test in legal circles, and it has been de- 
bated, too, as I knoAv, in medical socieues But, in this state at least, we 
have never budored an inch To criacize the doctor under these cir- 
cumstances, because he differs Avith his colleagues Avhen the courts are 
committed to the extent of this enormous area of medical choice is really 
pushing the thing too far To charge him, because of this, wnth selling 
his opinion, is most unfair 

And, vet, frankness requires me to say that m my oivn experience, 
I have listened to startling tesamony on the part of at least two most 
eminent psychiatnsts, fanciful and puerile in their tests and their reason- 
ing, and both on the side of the “big money ” And I may add, too, that 
I M'^as w ell acquainted wnth the Avritings of one of them, and not simply 
for purposes of the trial I had no difficulty m recognizing that he had 
w oefully departed from reliance on the learning ivhich he had passed 
on to me in the printed page 

Xei ertheless, I will say again that, generally speaking, I believe that 
the specialist in mental cases, of good professional standing, ivill not 
even for a substantial fee testify to what he cannot conscientiously sup- 
port If nothing else, he values the good opinion and the good-ivill of 
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his scienufic felIo\\'S Pnmanly, however, it is because, fundamentally, 
he IS an honest man 

I iiant to refer to my obser\'ation that doctors do not always like 
lawyers and the courts I have tried to find out why I cannot say that 
I blame them, but I do believe that if they made an effort and attempted 
to understand us, they would have fewer difiiculnes and fewer gnev- 
ances I may say, too, that the doctor who has a substanual expenence 
■unth the courts finds less fault than do those whose judicial contacts are 
less frequent 

The conscientious, hard-workmg physician hates nothing worse, 
unless It be the loss of a patient’s life, than the ser\nce of a subpoena To 
him It means disruption of the routine of his pracDce, no matter what 
the need of patients who depend on him and his soothing presence He 
usually must attend when it is most inconvenient and disturbing But all 
doctors should be advised by their medical societies, and for that mat- 
ter hen they are being taught medical jurisprudence at school, that the 
doctor IS the most fa\ ored of witnesses, even by opposing counsel, and 
usually by the court as well 

Rarely do lawyers and judges, if informed, compel him to wait If 
he will ask for it, it can always be arranged that he be notified by tele- 
phone M hen he is about to be reached, and it happens time and again, 
when he comes to court in great distress, that he will be taken out of 
his regular order, heard, disposed of, and bundled off, to continue his 
good M ork of healing, medicating and cheering those who so greatly 
depend upon him 

The average medical witness dishkes a cross-examination that ques- 
tions the correctness of his obsen^ations and the soundness of his opm- 
lons To him, 11 hose u ord is respectfully listened to in the sick room. 
It IS a humiliation that a lawyer, xvho supposedly is nothing but an ig- 
norant layman, should dare to take such an attitude 

hen the inexperienced medical witness exhibits such a reacuon, 
he IS not \er\^ helpful Just as the lawyer who is discourteous to the 
doctor in the court room loses the good-will of the jury, so, too, does 
the doctor fall in esteem w hen he is irritable, ill-tempered, uppish or 
opimonated 

The experienced medical witness makes no such mistake He know^s 
his advantage if he is denied the respect due to his posinon He know s, 
too that a cross-examination w hich is unsound cames wathin itself its 
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own undoing And, furthermore, he knows that the cross-examiner is 
not infrequently tramed m this specialized type of work, has a sufficient 
accumulation of medical information to be able to conduct an examina- 
tion mtelhgently and helpfully and probably is aided and gmded by a 
physician who has studied the case and has competently advised the 
lawyer 

In that connection, I rmght say that, nonvithstandmg the fact that 
many doctors think they have forgotten more than the lawyer will e\ er 
know, they often make a serious blunder There are many aspects of 
medicme with which many a physician is not thoroughly acquamted be- 
cause such matters come withm his ken only on rare occasions and be- 
cause, too, he has not had as much schoohng at the moment as the law- 
yer who exammes him 

For such situations, I can only make this suggestion, and I think it 
should be observed m all cases when a doctor testifies First, he should 
fully refresh his recollection concemmg all of the facts observed by 
him, and then fully reflect on their significance medically, and then, too, 
take the pams to refer to a text here and there, as an additional help in 
sustammg his opmion m his mmd, at least, and givmg strength to a 
worthy cause Junes do not always accept a doctor’s utterances on an 
Ipse dixit theory 

Now, there is another cause of irntation on the part of the experi- 
enced physician and that is the derision that greets his use of scientific 
xvords Agam, expenence avoids that difficulty The neophyte medical 
Avitness should remember that there are jurors xiffio do not even under- 
stand the meanmg of artenosclerosis, that a thrombosis has about as 
much significance as a bmary star, and that only a small fracnon of 
them have ever heard the word “edema ” They do not, m fact, knov 
whether “sternum” is a heater or a breast-bone 

To avoid court room titters, I suggest that plam English be used 
first, and the scientific term, if really necessary, be used later The jur>^ 
will be so appreciative' 

If the doctor will only ask the lawyer who calls him, and frankly 
confess his mexpenence, the lawyer wiU be m a position, in good con- 
science, to be of sennce, and the expeditious judge, who presides oicr 
the trial, too, will be most grateful 

There is another thing that doctors dislike m our courts, and that 
IS the hypothetical question We can hardly blame them The patient 
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presented in the question is an unreal person The recital from the doc- 
tor’s Me\\'point IS mcomplete and unreal, even ^hen he participates m 
the preparation of the question The doctor frequently objects to the 
requurement of a categorical “yes” or “no” answer, but Mants to say 
more, and a lavyer v^ill frequently shut him off with an objection 

x\nno)^ing and unsound as the hypothetical question is, it is the best 
the courts have been able to v ork out so far, and if the doctor is pa- 
tient, and if there is a competent lawyer present in court, he will have 
an opportumy to explain fully his \ lews, his reasons, and -why he can- 
not scientifically and conscientiously answ^er “yes” or “no” in full truth 
Judges alw ays gn e people an opportunity to explain under such condi- 
tions even when they are not doctors 

I ha\e observed that it frequently happens that defendants whose 
cases are conducted by insurance companies do not call medical wit- 
nesses The reason, as I ha\ e found out, is that the company usually 
employs medical examiners w ho make reports Because most of 
their cases are settled, it is desirable that the report be truthful and 
accurate When the plamtiff’s physician testifies to something in w^hich 
the defendant’s expert and medical investigator concurs, there is no 
pomt in the defendant’s calling him and usually he is not called In 
other w ords, medical testimony is not always disputed This obser\’’ation 
IS confirmed by a statement made of record by an attorney for insurance 
compames concermng medical experts employed by plamtiffs, and as I 
w ould rather think w eU than ill of any group, I find the statement heart- 
ening and cheering 

I think I ha\ e given enough unsolicited advice and, I think, too, that 
I have expressed gratuitously enough opimons for the guidance of the 
members of another profession wTich is said to be almost as old as ours 
I shall presume no further, except to bespeak from both an mterest 
m increasing numbers in the problems in the field of legal medicme 
w Inch concern both, and a cooperaaon for improvement in the adrrun- 
istration of justice in w hich the medical mterest is at least as w^elcome 
and as useful as ours 
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^The constant and peipetnal willingness to render each one his right” 

^ROM uwe immemorial the medical and legal professions 
have evolved along parallel lines They arose m the dim 
past and each has had a distinguished historj^ Both tvere 
derived from the rehgious background of the Temple and 
probably had their first proponents as a doctor-pnest and 
lawyer-priest Simultaneously with the evolution of law and medicine, 
society progressed and civilizaaon and culture became established in 
var)nng degrees m place and tmie It may be said that the relatne 
value of any period of civilizauon could be appraised by the character 
and development of these nnn professions Both medicine and law have 
been influenced, modified and changed by their social and pohocal 
environment and today both stand an equal chance of bemg absorbed 
by the bureaucracy of government and liquidated as individualistic pro- 
fessions of pubhc sennce 

It IS an arrestmg fact that the study of lav' and medicine became 
formalized in Italy mto an university status— law having its renaissance 
in the early part of the 12th century at Bologna and medicme at ap- 
proumately the same time at Salerno In the 820 years that ha\e elapsed 
since the first university degree for lawyers and doctors v as established, 
civilization has advanced and social relations have become so compli- 
cated that there has been evolved an extensive framevork of lavs, 
formulated and applied by professional experts ^ It was inevitable that 
there should be a free intercourse in the development of legal procedures 
between the lavyers and the doctors, “for as long as litigants are repre- 
sented in the court by tramed lawyers insistence nviII be upon the rule 
of the law ”■ It would appear obvious that as long as patients are under 
the care of trained physicians there will be a legal msistence upon the 
use of scientific medicme, and as a coroUar^'^ the law will recognize that 

* Presented February 25, 1941 in the symposium conducted by the Association of the 
of Ncu York in connection wth The New York Academy of Medicine and the Medic 
the County of New York 
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only experts can qualify and testify upon that xthich is medically sci- 
entific, and in consonance with the general level of modem medical 
practice 

A medical expert should be able to put the subject matter of his 
testimony as an expert in the form of a scientific essay, which, theo- 
retically, he could present before any medical society At the present 
time I have great doubts whether most of the experts would have the 
courage to do this and there are \ery few medical societies that would 
receive such a presentation 

The doctor, m the discharge of his professional duties, calls upon 
or receives his patients, asks questions, receives courteous replies and 
prescribes treatment by giving orders ^ The physician looks upon dis- 
ease as a boddy disorder charactenzed by a lack of proper physiological 
function or a cellular disharmony and he attempts to reestablish orderly 
sequence of funcaon In brief, he apphes a system of therapeusis to 
restore physical order Subconsciously, the physician looks at the law 
as a s}'-stem of legal therapeusis applied to a disordered society In court, 
however, he finds himself placed in the witness box, takes orders not 
always courteous and is instructed to give categorical answers— “yes or 
no'”'* Instinctively, he feels that the court does not produce a har- 
monious remedy for social disabihoes Rightly or wrongly, he perhaps 
IS disappointed or even gneved that his expenence in court makes him 
believe that the apphcation of the law is not a process of systematic or 
scientific social therapeusis but rather a compromise which perrmts the 
social body to function with many obvious maladjustments even though 
the essential cause of action is met by a relatively fair application of 
justice 

Medicine furthermore is not an exact or a finished science It has 
none of the finality of geometry or calculus In fact, the science of 
medicine m ill never be complete Medicine is like an organism in having 
a growth, and must, in the nature of things show vanauons with the 
progress of time, othervt ise there \\ ould be no necessity for further re- 
search or in\ estigation The great biological essential for further prog- 
ress in latv and in medicine is for time and practice to evolve by normal 
grovnh, by trial and error, the logical development of both sciences 
It M ould be a great detriment to society if in our zeal for reform x\ e 
should cancel 800 years of social experience for the mere sake of change 
Such unnatural haste might mcII delay further scientific development 
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of the legal mind and impair the social consciousness of the community 
just as certainly as it ould bar additional contribunons to science and 
medicine A system of law or medicine completely dominated and ad- 
nunistered bv go^ ernment n ould bkewise produce the same devastating 
result 

The economic situation^ that faces the legal profession is certainly 
M orse than that M hich besets the medical profession In every age and 
m every cultural order, the doctor has existed and mamtained himself 
in spite of A^ar, catastrophes and revolution He lived and pracnced 
his art during the dechne and fall, or even the complete annihilation of 
previously existing states of civilization From remote times the doctor 
has enjoyed complete professional freedom and has thereby assumed 
great social responsibility^ In Russia the medical profession as such has 
sunTved even under a totalitarian government, although as a completely 
socialized system of medical practice ° 

The doctor is part of the complex maclunery of society and m his 
social obhgaoons he is essentially a part of the government and his pro- 
fessional career many times brings him into mtimate contact with the 
law There are four vays in vhich the physician as a doctor appears 
m court ( I ) as a plamtiif, as xvhen he sues for non-payment for his 
professional services In this particular role he may first have to defend 
a suit for malpractice before the way is clear for hun to attempt to have 
legal settlement of an indebtedness due him, (2) as a defendant in mal- 
practice action, (3) as a witness of fact, (4) as a medical expert witness 

The doctor as a witness of fact enjoys no more privileges than any 
witness of fact, and he is ordinarily required to give a frank statement 
tvithout opinion as to vdiat has come to his personal knowledge by 
contact M ith the patient In most of the States, however, the doctor is 
subjected to “chiselling” by the plamtiff's la^vyer from the pracace that, 
as a y itness of fact, the doctor is forced to become an opmion vntness 
and IS under the necessity of answenng as a vatness under the ordinary 
subpoena and does not receive remuneration for opimon testimony In 
the State of Neiv York, however, it is the practice that physicians may 
not be called upon to give opinions or to exercise the function of an 
expert v ithout an agreement for compensation above the statutory fee 
for an ordinary witness It is held by the New York Courts that a 
physician’s knowledge is part of his occupation which no litigant has 
a nght to use vathout proper compensation ^ 
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Expert testimony and medical ex'perts have been so thoroughly cen- 
sured that when I attempt to defend the mstituuon rather than the 
method I feel that I unconsciously become the representative of the 
great brood of experts The way of a medical expert witness and the 
use of the hypothetical quesQon is the via dolorosa for the doctor m 
court Great has been the agitation and many have been the proposed 
reforms and practically every anathema and every form and type of 
vituperation have been evoked and hurled at the physician when he as- 
sumes the function of an expert The expert, however, is permitted to 
express his opimon with respect to questions of science for it is held 
that the opmion of such persons who are especially skilled in such mat- 
ters IS a relative fact in the action 

A story is told of a very prominent surgeon who had attamed qmte 
a reputation as an expert witness m negligence cases He was glib of 
tongue and habitually exhibited an undue apprecianon of his own value 
as a witness On one occasion he was approached by a lawyer who 
anticipated brmgmg suit against a big corporation for alleged negligence 
The doctor was asked if he would testify on behalf of the plaintiff He 
said he would appear in court but he was too bus}’^ to go to the law^’-er’s 
office for rehearsals' 

Learned Hand® believes that the expert is an anomaly and, being a 
legal anomaly, serious practical difficulties arise, for “there can be no 
legal anomaly which does not work evil, because of forrmng an illogical 
precedent, it becomes the mother of other anomahes and breeds chaos 
in theory and finally m litigation ” The chief objection of Judge Hand 
against expert testimony is that the expert becomes the hired champion 
of one side and is subject to exammation, cross examination and con- 
tradiction by other experts To obviate these objections the learned 
jurist recommends a “Board of Experts” and/or “a single expert,” not 
called by either side, who shall advise the jury Other suggestions ha\ e 
been made in regard to the question of expert testimony These recom- 
mendanons concern themselves with the mechanism or the techmque 
of obtaining expert tesumony but do not discuss the pnmar\r and es- 
sential need for expert testimony per se 

It has been suggested that the judge be allou ed to call his own ex- 
pert This would seem to be a rather dubious procedure, for the doctor 
most intimate and confidentially close to the judge would probably be 
his family physician, who may or may not be a medical expert The 
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second suggestion is that a panel of e\perts be created and from this 
panel either side and the court could select one, nvo or a reasonable 
number of experts for the purpose of testifying This procedure is also 
of very doubtful value for it would create such a desire upon the more 
unethical members of the profession who, in the hopes of advemsing 
or remuneration, v ould always be desirous of being placed on the panel 
Such a panel nould be open to all manner of pohtical skullduggen^ 
and the panel v ould eventually arrogate to itself certain privileges and 
constitute in essence an extra-judicial body 

\'^Ten M e review the rules surrounding medical expert tesnmony 
together vTth the leniency of the court m regard to quahfying as an 
expert, it is apparent that almost any egotistically inchned physician 
may qualify as an expert Furthermore, the expert is retained by either 
side and to that extent becomes a partisan m the final determination of 
the case It v ould appear that the main defect of the expert medical 
V itness in our courts is not that he is a medical expert v imess but is 
our inability to be sure that he has special skill, knowledge and char- 
acter The pomt I v^ish to make is that our approach to the problem is 
not that the institution of the medical expert is fundamentally noxious 
or bad but at the present time there is no adequate mechanism for deter- 
mining the competency of the expert as an expert It would appear 
that in the solution of this difficulty lies the future of the medical expert 
testimony The Court of Appeals in the case of Szold vs Outlet Em- 
broider'' Company (274 NY 271) unanimously upheld the position 
which prohibited the medical expert from recovering his fee for senuces 
rendered to an injured employee under the Workmen’s Compensanon 
Law until the doctor rendering the sennees had established his qualifi- 
cations vTth the "Workmen’s Compensation Board conducted by the 
Medical Socier'' of the State of New York The Court of Appeals ac- 
cepted the prmciple that the professional qualifications of a doctor may 
be established by the organized medical profession in a "Workmen’s Com- 
pensation case This decision, undisturbed by the United States Supreme 
Court (March 1938), estabhshed a precedent for panels of experts 
u hose qualifications have been established and approved by organized 
medicine ° 

If we apply the principle formulated by this decision to the enure 
domam of medical expert testimony we have the mechanism for deter- 
mining the character and competency of experts by non-govemmental 
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bodies but t\ithin the framework of organized medicine 

There are today fourteen special certifymg boards working in col- 
laboration w ith the Council on Medical Education and Hospitals of the 
Amencan Medical Associanon For example, the American Board of 
Surgert* is a non-governmental agency, set up by vanous umts of the 
medical profession where, by examinaaon applicants are certified as to 
their competency m surgery There are similar boards m medicine, in 
urologt' in orthopedics, in psychiatry and neurosurgery, etc Is it askmg 
too much of any physician who offers testimony as a medical expert 
to be certified as to his qualifications in the special field in which he 
proposes to give his opimon^ 

There IS a pecuhar and devastating nomenclature about medical 
language that is difficult to translate mto ordinary every day common- 
place speech While the doctor may use terms and words which convey 
a vers>- definite meaning to his professional colleagues yet each mdividual 
expert Mill translate the same technical terms into a shghtly different 
form of tvord and phrase of common language In 1923 a paaent en- 
gaged a surgeon to remove a tumor arising m the scar following an 
operation for appendicitis The tumor was removed and the pathologist, 
a phiy sician of great competency, reported that the tumor was a “fibroid 
tissue tumor m ith sarcomatous elements ” The phrase “with sarcomatous 
elements” is definitely a diagnosis of one form of cancer The patient 
Mas informed that the microscopical examinaaon proved to be a “fibroid 
tissue tumor ” The supplemental phrase “with sarcomatous elements” 
M'as M ithheld from the patient but conveyed to his father About three 
years later the patient apphed to an msurance company for a non- 
cancellable health and indemnity policy He informed the company 
that he had been operated upon for a “fibroid tissue tumor,” was duly 
examined by the company’s physician, and accepted For ten years he 
paid the annual premiums The company then cancelled his pohcy be- 
cause they claimed the msured had suppressed an essential statement 
Muth sarcomatous elements” in his application The patient sued the 
company to reinstate his pohcy At the trial a prolonged controversy 
ensued as to the nature of “fibrous tissue tumors” and “sarcomatous ele- 
ments ” The attorney for the defendant added more complications by 
introducing an obsolete term called “desmoid” and seeking to buttress 
his position by an appeal to the “authority’- of a textbook ” Five different 
experts M ere unable to explain to the jurj* m plain simple language just 
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what this tumor represented Later, objectively vievang the testimony 
of the experts there was very little difference in the pattern of their 
testimony and all were m accord with the simple facts If the tumor 
were a “fibroid tissue tumor,” it was not cancer if it M^re a sarcoma- 
cancer— the panent was cured The jury found for the plamtiff I have 
a defimte impression that the effect of the experts’ testimony is not 
always as impressive as some of our lawyers and doctors are mchned 
to believe Twelve med and true members of the commumy, sittmtr as 
a jury, will somehoiv arrive at a startling approximation of the truth 
regardless of the “scientific jargon” and controversies of the experts 
I wonder if it is always a good thing for society to have only experts 
There are so many limitations to the expert m that his knov ledge be- 
comes so refined and his approach so cmcumscnbed that he is i er^" apt 
to have lost common touch with actual condiuons Is there not some 
resen^e upon the part of the majonty of persons against havmg experts 
determme everythmg for them^ Is there not a sense of greater satisfac- 
tion to believe that ordinarily a jur}^ will somehow approximate justice 
and fairness m their verdict^ Certainly, it is true that technical facts 
can always be brought withm the range of the intelligence of the jun' 
The most outstanding question in the background of the medical 
expert is the relationship he bears to his profession Fexv physicians reach 
positions of prominence in our hospitals without having professional 
merit and character, and as the truth of any individual’s testimom is 
determmed by his mherent honesty so the value of an expert s tesnmony 
IS predicated upon the ethical relauonship he bears to his profession 
Therefore, medicme shares with the lav'^ the responsibility for guarding 
a great treasure— the ethical conduct of its pracuaoners 

The hypothetical question I am unable to discuss as it represents 
a terra mcogmta and I cannot offer anything to the extraordinary', 
voluminous hterature that surrounds this quesuon I may, hov ei er, m 
passmg make my salutations to this vexing question by recalling that 
I hax'e read that the longest hypothetical question ex'er asked contained 
over 20,000 words and was submitted to Dr Jelly of Boston an expert 
on insanity The question was propounded in the famous Tuckerman 
will case in Suffolk Probate Court It concerned the testators mental 
condition and required ox'er three hours to propound The ansver o 
Dr Jelly was startling' It was just three words “I don’t knov 

There is considerable misapprehension in the mmds of the lain no 
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less than the medical profession, that medical expert witnesses receive 
huge fees I am led to believe, both from my own personal expenence 
and from conversauon with other members of the profession, that the 
remuneration is on the whole madequate 

One of the most mterestmg stories associated with the remuneration 
of an expert is that which concerns the late Professor Henry Rowland 
Some years ago an elecmcal concern m Buffalo engaged the Doctor, 
then Professor of Physics at Johns Hopkins Umversity Later on when 
the case had been finally disposed of there arose a disagreement about the 
fee for Professor Rowland’s sennces Subsequently he sued the company 
for Si 0,000 for his services as an expert The electrical company xvas 
represented by the late Joseph H Choate iVIr Choate’s first question 
to the Professor \vas “Dr Rowland, m your opmion who is the greatest 
physicist in America^” Without the slightest hesitation, Rowland re- 
plied “I am ” Considerably later. Dr Gilman, then President of Johns 
Hopkins Umversity, playfully took Rowland to task for his lack of 
modest^' on the witness stand Rowland intimated to Gilman that he 
had failed to take into consideraaon the nature of his oath, that Row- 
land M as to “tell the truth, the whole truth and nothmg but the truth ” 
The \ alue of the medical expert is, in the final analysis, determmed 
by the character of men m medicme and in law, by theur traimng and 
experience, by their certification by competent public bodies, by the 
social consciousness of the mdividual and by inherent traits of mtel- 
lectual and personal honor There will always be mendacious practi- 
tioners of lav and medicine Fundamental traits of character iviU not 
be changed o\ emight and I doubt if any lastmg changes will be made 
or present procedure be greatly modified by hasty attempts at alleged 
reform All social progress is based upon evolution and nme is the ele- 
ment that brings the greatest benefit and acceleration to this process 
et I doubt not thro’ the ages one mcreasmg purpose runs 
And the thoughts of men are \ndened with the process of the suns ” 
Doctor Johnson asserted that “law is the science m which the great- 
est pov ers of the understanding are apphed to the greatest number of 
facts” md “is the last result of human understanding actmg upon human 
expenence for the benefit of the public ” I like to think of the law as I 
like to think of medicine, as permanent monuments to our civilization, 
as cathedrals of the human mind, exhibiting the best of all social progress 
through the centuries 
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A few years ago I had occasion to visit the Cathedral at Chartres 
It was m the late afternoon and the slowly descending sun illuminated 
the western skies Muth all the glowing colors of the spectrum 1 seated 
myself in a sequestered niche and observed the mosaic of changing pat- 
terns as the dimmishmg light came through the celebrated Thirteenth 
Century windows I was moved to reflect upon the vicissimdes of human 
affairs and of the common pact of society, a contract bet\veen the dead 
and the living, and those yet to be bom Seven hundred years u ere spent 
m the erecuon of this edifice and all of the members of the In so- 
ciety contnbuted to its creaaon, the banker, the money lender the 
butcher, the baker, the humble dweller and the peasant The work 
was apportioned according to the talents of the various contributors It 
became an emblem and a S 3 ^mbol of the immortal spirit of humamr\ , it 
represented the connnuity of life, its mutaaons, its physical and spintual 
endeavors It was at the same ome, the glor}’- and reverence of those that 
built It and those that used it It was in fact the thread and imponderable 
spirit of a contmuous force of the sublime aspiranons of mankind The 
mdividual contribuuon of each member of the commumty varied Their 
talents were widely separate and disparate, their abilities uneven and 
their economic condition unequal The whole edifice perished if the 
living violated their contract with the dead, yet each viewed the same 
monument with nvo eyes, saw the same thing and responded uith the 
same spiritual evocations They renewed their pledge and in doing so 
fulfilled the diurnal prayer of their lives They became the continuous 
spirituality of an undefined soul They recreated their hope and ga\e 
life to their inspiration Thej^ \vere part of all that had been' 

“Forerun thy peers, thy time, and let 
Thy feet, millenmums hence be set 
In midst of knowledge, dreamt not yet” 
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DISCOVERY OF VACCINATION, ITS 
EARLY ADVOCATES AND OPPONENTS 


Prepared by 

GERTRUDE L ANNAN 
In Charge of the Rare Book and Histor\ Rooms 

The \oIumes sho^\n in this exhibition were selected from those on the shehes of tlie 
Academy Librar} No attempt has been made to procure from other sources books which 
the Librarj does not possess Thus, there are works not listed here w hich w ould ob\ iousl\ 
ha\e been included in a selective bibliograph> Onl\ writings appearing during Jenners 
lifetime haie been considered, as bmited space precluded an\ complete displa\ of later 
publications 


M ORKS B \ Edward Jenner 


Jenner, Edward 1749-1823 
An inquirj into the causes and effects of 
the ^ariolae vaccinae, a disease discovered 
in some of the western counties of Eng- 
land and known bj the name of the 
cow pox 

London printed, for tlie author 

1798 

First edition of the author’s work describ- 
ing his discoverj 
Jenner, Edward 1749-1823 
An inquir} into the causes 

2 ed London printed for the author 

1800, opened at pi opp p 30 
Sliowing the hand of the dair\’maid, Sarah 
Nelme, who was infected with the cow 
pox in l\Ia\, 1796 

Jenner, Edward 1749-1823 
An inquir\ into the causes 

3 ed London printed for the author 

1801, opened at pi opp ]! 34 
Showing the arm of a five ^eir old bo\, 
inoculated 'March 16, 1798 


Jenner, Edward 1749-18'23 
Further obser\ations on the \anolne ^ac- 
anae, or cow pox 

London pnnted for the author 1799 
This work was written, “to communicate 
such facts as ha\e since occurred, and 
to point out the fallacious sources from 
whence a disease imitati\e of the true 
lariolae vaccinae might arise, with the 
^new of preventing those who ma^ inocu- 
late, from produang a spurious disease ” 
Jenner, Edward 1749-1823 
A continuation of facts and obsenations 
relati\e to the variolae \accinae, or cow 
pox 

London pnnted, for the author 

1800, opened at p 6 

Jenner announces with satisfaction, “I 
have the pleasure too of seeing that the 
feeble efforts of a few indnidunls to de- 
preciate the new practice, are sinking fast 
into contempt beneath the immense mass 
of eiidence which has risen up m support 
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of it” He adds that, “upwards of si\ 
tlioiisand persons ha\e now been inocu- 
lated inth tlie virus of cow pov, and the 
far greater part of them ha\e since been 
inoculated w itb that of small poi., and 
e\posed to its infection in e\ erv rational 
w a^ that could be devised, w itbout effect ” 
Jenner, Edward 1749-1823 

T-he origin of the vacane inoculation 
London printed b^ D N Shury 
1801 

“I am induced to gi\ e the follow mg con- 
cise histor\ of the origin of %ncane mocu- 
1 ition, from m^ frequentl\ observing that 
those who onh consider tlie subject cur- 
sonh, confound the casual cow po\ with 
the disease when excited b\ inoculation” 
Jenner, Edward 1749-1823 
Extract of a letter dated London, Feb- 
ruari 24, 1602 
[London 1802 ] 

This contains “instructions for laccine in- 
oculation,’ with the warning “The most 
arduous task I haie had to perform, has 
been making practitioners sensible of the 
absolute necessity of attending to tlie qual- 
ity/ of the virus emploced ” 

Jenner, Edward 1749-1823 

[On modifications of the \accine cesicle] 
In Medical and physical journal, Lon- 
don, 1804, vol 12, p [97] 

In this letter to the editor, Jenner explains 
that “herpetic affections which so fre- 
quenth appear among the children of the 
poor often preient the caccine cirus 
from producing its correct action ” He 
belieies this to be “the chief source of 
those failures, which mani practitioners 
line e w itnessed m inoculating for the 
small-pox” Tins paper was later piib- 
bshed separateh 
Jenner, Edward 1749-1823 

Facts, for the most part unobsened, or 
not duh noticed, respecting ^arlolous con- 
tagion 

London printed b\ S Gosnell 
1808, reprinted without alteration, 1811, 
opened at p [3] 

“In mi second and third treatises on the 
laccine disease I endeaioured to call the 
attention of m} readers to some phisiologi- 
cal facts respecting tlie nature of the 
smnll-pox infection as the publica- 


tions haie been for some time out 

of print, and as the subject is bi no 
means generallv understood, I shall now- 
make such extracts from tliem relating to 
this matter as I conceive mav proie use- 
ful, and add some further observations ” 
Jenner, Edward 1749-1823 
Letter to William Dillwra, Esq on 
the effects of vaccination 

[Philadelphia] published bv the Phila- 
delphia Vaccine Societi 1818, opened 
at p [2] 

The pubhshers state that this “communi- 
cation was made m answer to the enquin 
of one of our fellow citizens, who was de 
sirous of knowing Dr Jenner’s opinion of 
his trull interesting discoien, after it 
had stood the test of twentj lears* experi- 
ence. The friends of hunianitv will, no 
doubt, be highh gratified bi this addi- 
tional confirmation of the securiti to be 
obtained against the ravages of the small 
pox ” 

Jenner, Edward 1749-1823 

Circular letter to the profession 
In Medico-chirurgicnl review, London, 
1821, lol 1 for 1820, p 780 
A request to other phj sicians, asking them 
if tlie obseriations acquired in their prac- 
tice coincided with those he had described 
in his earlier works 
Jenner, Edward 1749-1823 

[Facsimile of an autograph letter ad- 
dressed to Sir Richard Phillips] 
Cheltenham, Januarj^ 16, 1807 
In writing of tlie investigabon of laccina- 
tion being earned on by the Roval Col- 
lege of Phi sicians, he sais “This inquin 
wull lai all those troublesome ghosts which 
have so long haunted the metropohs with 
their ox-faces, &. dismal hoobngs against 
laccmation lou may depend upon it, 
the new miestigabon will proie the touch 
stone of the laccine discoveri ” 

Jenner, Edward 1749-1823 

[Autograph letter addressed to William 
Clement, surgeon, of Shrewsburi, Septera 
ber 4th, 1811 ] 

Cheltenham, September 4th, 1811 
“It IS now mv wish to collect as mam 
cases of secondari smallpox as I can tod 
bi application to my medical fnends 
a here are people in the world so nbsur 
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as to suppose that cases of smallpox nc%er 
occur either after moculation or the dis- 
case taken m the ordinar\ ■na\ To con- 


Vince them to nhat an extent this has 
happened, is the purpose of an intended 
publication ” 


English Works rx Favor of Vaccixatiok, Published Dubixo Jevner’s Lmmin: 


Pearson, George. 1761-1828 
An inquin concerning the histori of the 
cowpox, principally with a Mew to super- 
sede and extinguish the small-pox 
London printed for J Johnson 1798 
The author was one of the first to recog- 
niie the lalue of JennePs discovery and 
to experiment on a large scale. Subse- 
quently, through his efforts a vaccine in- 
stitution was founded This led to trouble 
with Jenner who y\as offered merely the 
post of extra corresponding physician, and 
who felt that Pearson yias claiming a 
large part of the credit for the new 
discover} 

Woodville, William 1762-1805 
Reports of a series of inoculations for the 
variolae yacclnae, or cow-pox 
London printed and sold by James 
PhiUips and Son 1799 
Like Pearson, Woodville, physician to the 
Small-pox and Inoculation Hospital, was 
quick to realize the importance of yac- 
cination 

Testimonial in fay our of yaccine inoculation 
In London medical reviezc, 1800, vol 
4, p 90 

Signed by thirty -six eminent physicians 
and surgeons of London, this testifies that 
the signers beheve it to be their duty to 
state their opinion, “that those persons 
yiho haie had the coyy-pox are perfectly 
secure from the infection of the small-pox, 
proMded this infection has not been pre- 
Moush communicated” Tliey state fur- 
ther that “the moculated cou-pox is a 
mucli milder and safer disease than the 
inoculated small-pox” 

Ring, John 1762-1821 

A treatise on the cow-pox, containing the 
history of yaccine inoculation 
London printed at tlie Pliilanthropic 
Reform 1801-3 

One of a number of yvorks by the autlior 
adyocatmg yaccmatlon It contains a 
careful siiiiunary of prey loiish published 


accounts of experiments made and con- 
clusions drawn, by English and foreign 
physicians 

Lettsom, John Coakley 1744-1816 
Obsenations on the cow-pock 

[London] printed byr Nichols &. Son 
1801, opened at pL opp p 3 
The celebrated physician. Dr Lettsom, 
Has a warm adyocate of vaccination The 
plate shows a silhouette of Jenner 
Great Britain Parliament. House of Com- 
mons 

Report from the Committee on Dr Jen- 
ner’s pebtion, respecting his discovery of 
vaccine inoculation Ordered to be pnnted 
6th Mav 1802 
[London', 1802] 

“llTiat his gains might probably hay e been, 
if he had been solicitous to keep the secret 
within his owm practice may be col- 
lected from the testimonies in which 
no more than justice is done to the liber- 
alitv and pubbc spirit of the petitioner, 
in pursuing the propagation and exten- 
sion of this Important discoverv, and m 
rendering it rather of universal utility 
than of emolument to himself” 
This copv yvith JenneFs signature was 
presented by him to Dr Lettsom and from 
him it came to Dr Samuel L MitchiU of 
New 1 ork 

Bloomfield, Robert 1766-1623 
Good tidings, or, news from the farm. 
A poem 

London pnnted for Vemor and Hood 
1894, opened at pp 18-19 
This tribute to vaccinabon, yyas written 
by the shoemaker-poet 

\\ hen the plain truth tradibon seem’d to 
know, 

■Vnd simply pointed to the harmless cow. 
Doubt and distrust to reason might appeal. 
But, wlien hope tnumph’d, what did Jenner 
feel ' 

\ppear d tlie gift that conquers as it goes, 
Tlie dairy s boast, the simple, sanng rose ' 
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iSIomentous tnuinpli — fiend ' Tin reign is 
o er, 

TIioii, Mliose blind rage hath niag’d ev r\ 
shore ” 

Bloomfield, pp 28-29, praises laccimtion 
for presen ing heauti from the raiages 
of smallpox 

Vnd lb it then no conquest to insure 
Our lilies spotless and our roses pure* 

Is it no triumph that tlie loieh face 
Inherits e\ eri line of nature’s grace-' 
That the sweet precincts of the laughing e\e 
Dread no rude scars, no foul deformiti 
M dlan, Robert 1757-1812 
On ^ncclne inoculation 
London printed for Richard Phillips 
ISOC, opened at pi II 
The distinguished dermatologist w rites in 
his dedication, “I haie endeaioured m the 
present publication, to rectlf^ some mis- 
takes made b\ the first inoculators, to re- 
mo\ e sei eral misconceptions, and to ren- 
der the practice of \acanabon, more ac- 
curate and more secure’’ 

Debates in Parhament respecbng the Jen- 
nerian discoieri, together with the re- 
port of the Ro\al College of Phisicians of 
London on the vacane inoculabon 
London printed b\ "W Phillips 
1808, opened at pp 140-14-1 
The iniestigabon of lacanation bj the 
Roial College of Plnsiaans was under- 
taken at the command of the King, in 
compliance with an address from the 
House of Commons Tlie pages displnjed 


show some of the reasons for the Col- 
lege’s support of the new- practice. 

Worgan, John Dawes 1791-1809 
Select poems 

London printed for Longman, Hurst, 
Rees, and Orme 1810, opened at 
p 205 

This aoung poet was tutor to Jenneds 
children The verses shown are part of 
a poem entitled, “An address to the Roval 
Jennerian Societa on their anmier- 

sara festiaal, Maa 17t]i, 1808” 

1 IS thine, blest Jenner, aaath auspicious 
hand, 

lo cliase one demon from the trembling 
land, — 

Aa ert the fainbng babe’s impending doom. 

And rescue nations from the a awning tomb” 

Carnck-JIoore, James 1762-1860 
The histora and pracbce of vaccinabon 
London printed for J Callow 1817, 
opened at p 300 

Ihe author seraed as Director of the Ka 
tionnl Vaccine Establishment after Jenner 
resigned in 1809 The conclusion of thui 
earla histora of vacanation notes that 
“this is for the consideration of legisla 
tors, wlio might in a aerv short time 
totalla exbnguish tlie small po\,” and ends 
with the lines, “The discovert of Jenner, 
aahose name, or, in strange tongues, a 
sound imitabng his name, is now arhcu 
lated through the world, in huts, houses, 
and palaces, a household word’ 


English V orks Opposing Vaccixatiox, PuBLisiiun in Jen'N'er’s LiFEXian: 


Moselea, Benjamm 1742-1819 

Medical tracts I On sugar II On the 
coaa -pox 

2 ed aaitli considerable additions Lon- 
don printed ba John Nichols 
JIDCCC, opened at p 180 
First pubhslied in 1799, bus tract came 
from the pen of one of the foremost op- 
ponents of aacanation He writes “Great 
ea ents are foreboded — Some pretend that 
a restiae greasa -heeled horse aaull kick 
doavn all tlie old gallv-pots of Galen — 
Otliers, tliat the people of England are 
becoming like the inhabitants of a wilder- 


ness seen m 1333, ba Sir John 
MandeaiUe, — wlio, he saas, were “anld, with 
horns on their heads, vera hideous and 
speak not, but rout as swine’” 

A new song, to the tune “And a begging 
aae will go” Inscribed to the great Dr 
Jenner 

[London-', 180^] 

“Minitt, the towleich instructor of 

Jenner on the coaa -pox ” is quoted 
“I minds ma coaas and horses, I tells aou nil 
I know, 

loii aa rites a book about it, aou speaks of 
horse and i-oaa. 
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■\\ hile n bepfnnp \ou do go 
How comes it "Mnister Jenner, timt \oirre 
doctor call d, 

^\ hen \ou kept shop at nerkele\, and me 
horse med’cines sold, 

Ere a hegging \ou did go” 
Lipscomb, George 1773-184G 
A dissertation on the failure and mischiefs 
of tlie disease called the cow-pox in which 
the principal arguments adduced in fa- 
vour of laccination are examined, and 
confuted 

London printed for George Robinson 

1805 

The distinguished historian, surgeon and 
phisician concludes his obseriations with 
the statement that “lacanation ought to 
he inimednteh, and for eier, abandoned” 
Rowlei, At illiam 174-2-1806 
Cow-pox inoculation no security against 
small-pox infection to which are add- 
ed, the modes of treating the beasth new 
diseases produced from cow pox 

8 ed London printed, for the author 

1806 opened at pi opp p [' | 

A tirade against vaccination showing a 
plate entitled, “cow poxed, oxfaced bov ” 
Stuart, Ferdinand Smvth fl ca 1800 
£30,000 for the cow-pox ' ! ! An address 
to the British Parliament, on vacci- 
nation wherein tlie report of the 

College of Plivsicians is completelv con- 
futed 

2 ed London sold bv Hatchard 

1807, opened at pi opp p 61 
riie author, a phvsician of BiUericav, Es 
sex, claims to have practised for thlrtv- 
five vears, as well as serving as a Major 
in the armv The plate is the faraihar 
illustration showing babies being shoveled 
into a monster’s mouth while the opposers 
of vaccination stand in the background, 
tlieir swords drawn in their fight for 
truth Stuart, wlio lost his infant son 
througli vacanation, describes the fate of 
a cliild who, having been vacanated, “ran 
upon all fours like a beast, bellownng like 
a cow, and butting with its head like a 
hull ’ 

Moselcv, Beniamin 1742-1819 

An Oliver for a Rowland or, a cow pox 
epistle 

10 cd with considerable additions Lon- 


don sold hv Longman, Hurst, Rees, and 
Orme 1807, opened at p 61 
Another of the manv tracts In Aloselev 
against vaccination This scurrilous at- 
tack on Rowland Hdl, who championed 
vaccination, is tvpical of tlie virulent 
pamphlets written bv both his followers 
and Ills opponents Its popularitv is evi- 
denced bv tlie number of editions which 
were published after the first appeared 
in 1806 As a mild example of Alose- 
Icv s iniechve are these lines in the Ap- 
pendix ‘So, Rowland, since the fourth 
edition of mv Oliver, vou have sunk dovm 
among the swine-pox herd, in Dr Brad- 
lev’s vellow pigstv there vou mav 
wallow and grunt, and plav the swane with 
the brute creation ” 

Birch, John 1745-1816 
A copv of the answer to the queries of 
the London College of Surgeons, and of 
a letter to the College of Phvsicians, re- 
specting the experiment of cow-pox 
to which IS added, the second edition of 
serious reasons for objecting to the 
practice of vaccination 
London printed bv J Smeeton 1807 
One of a number of articles bv the well 
known snrgeon who was an ardent foe 
of vacanation He writes that the Col- 
lege of Phvsicians “were not authorized to 
draw anv conclusions in favour of vac- 
cination from the facts before them” The 
title-page has the inscription “For Dr 
Moselev from the author” 

AletaUic tractors, and cow pox inoculation 
On Thursdaj, June II, 1807, at the British 
Forum Question “AATiich has proved 

a more striking instance of public credulity, 
the metalbc tractors of Perkins — or the cow 
pox inoculation'” 

[London’, 1807] 

“The mask of deception, at length, is al- 
most removed, and manv of those who 
formerlj countenanced these absurdibes, 
now repent of their foUv, and resent the 
imposibon praebsed upon thar under- 
standmgs ” 

■Adjourned debate. Aletalhc tractors, and 
cow pox inoculation On Thursdav, June 
18, 1807, at the British Forum 
[London', 1807] 

“After an interesting discussion, before 
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a numerous and intelligent audience, 
(among wliom u ere several persons of tne 
first eminence m the medical profession) 
the farther consideration of the question 
■was adjourned ” 

Co\s -pox 

In Cobbett’s weekly 'political register, 
London, vol 13, June 18, 1808, col 966- 
967 

“This experiment, which has cost the na- 
tion twenty thousand pounds, or more, to 
Dr Jenner, is now, it seems, to ha\e an 


act of Parliament to give it currency 
Mr Rose has brought m a bill for the 
purpose of ‘establishing a central msti 
tution in London for the distribution of 
the cow-pox matter ’ and thus this 
disgusting and degrading reniedi will cost 
the nation another four or five thousand 
pounds annuall} ” ilham Cobbett, 
1762-1835, the famous control er'Jinlist, 
uses his journal for this attack on vac- 
cination 


The Spread or A'accixattox- to Foheiox' Couxthies 
France 


Desoteux, Francois 172-J-1S03, and A'-ilentin, 
Louis 1768-1829 

Traits histonque et pratique de I’lnocu- 
lation 

A Pans chez Agasse Fuchs 
Pan 8 [1800], opened at pp 302-303, 

foot-note 

In this treatise on inoculation the authors 
bring to the attention of the Frencli a 
brief account of Tenner’s work, with the 
information that ample details iiiav be 
found in articles published in the Btblw- 
thique bntannique, nos 69-72, 1798-9 A 
French edition of Tenner’s work was pub- 
lished in L^on in 1800 
ood\ die, William 1752-1805 
Rapport Sur le cow-pox ou la petite \drole 
des \ aches, et sur I’lnoculation de cette 
maladie ouvrage tradiiit de I’Anglais, 
augmente d’un prdcis de ce qui a dt6 fait 
sur cette maladie, et de notes historiques 
par A Aubert, D M 

A Pans chez PAuteur Gabon 
J A Brosson an \ III [1800] 

A translation of M oodi ille’s tract bv An- 
toine Aubert, 1772-1820, eminent Swiss 
phisician who worked under M oodMlle in 
London 

Colon, Francois 1764-1812 

Histoire de I’mtroduction et des progrfes 
de la laccine en France 
A Paris chez le Normant an IX — 
1801, opened at a,i 

Colon was one of the first and most ar- 
dent adiocates of lacanation in France 
“Pferes et m^res, je ne pou\ois %ous don- 


ner des preuies plus com nincantes cle In 
bont6 de la vaccine, qu’en ^tant le premier 
& Pans qui I’aie emplm^e pour son en- 
fant ’’ 

Husson, Henri Mane 1772-1853 
Recherches historiques et medic lies sur 
la vaccine 

2 ed augnient6e a Pans chez Ga- 
bon et cie (18fil)> opened at p 132 
Another earh enthusiast in France writes, 
‘fia Post6nt6 b^nira la m^moire de Jenner, 
et les sibcles ii \ enir le proclameront I’un 
des premiers bienfaiteiirs de riiumaniti" 
Moreau, Jacques Louis 1771-1826 

Traitd histonque et pratique de la vac 
cine 

A Pans chez Bernard (1601)) 

opened at p 346 

Moreau, a medical librarian and historian 
of medicine predicts that vaccination will 
make smallpox vanish from tJie earth 
Comity Central de Vaccine 
Rapport du Comitd 

A Pans de 1 imprimene de Guillenu 
net, chez Mme Ve Richard ISOJ, 
opened at p ix 

A group of French citizens formed m ISOO 
a society to inv estigate the new discoi en 
The Committee appointed to earn out the 
investigations, after three v ears’ consider 
ntion, concluded “Les essnis les plus mul- 
tipheds, les dpreuv es les plus d^cisi' es, les 
nutontds les plus imposantes, une appr^ 
bation unanime et gdn^rale dans toute la 
France comme dans tout limners men 
cal, ont dissipd les doutes, amene la con 
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Mction, et forcd nu silence ceux m 6 me des 
ad\ersaires que IMMdence n’a pas con- 
vertis ” 

Chappon, Pierre. 174-9-1810 
Trait 6 historique des dangers de la vac- 
cine, suni d’observations sur le rap- 
port dll ComiW Central de Vaccine 
A. Pans chez Demon\ille et Soeurs 
1803, opened at p 268 
The author, a Molent opponent of vacci- 
nation, maintains that “Le Comit 6 Cen- 
tral de A accine de Pans, loin d’affaiblir 
mes opinions, les a singulidreraent forti- 
fi^es par ses tr 6 s-faibles et tr 6 s-insignifi- 
antes refutations des faits ^noncds par les 


antagonistes de ce moderne sptaflque ” 
Gauthler-Ddsdes, Antoine Mane fl ca 1800 
La \ accine, poeme 

A Pans chez Michaud frfcres et 

chez P Blanchard et Ce. M DCCC 
X, opened at p 27 

“Snlut au bon Jenner, bienfaiteur des 
mortels ' 

Leurs coeurs reconnaissants lui dohent des 
autels 

Lul seul, dans nos climates que dfeole la 
guerre, 

Sait r 6 parer les maux causes par 
I’Angleterre.” 


Germakt 


Jenner, Edward 1749-1823 

Untersuchungen fiber die Ursachen und 
AVirkungen der Kuhpocken aus deni 
Englischen Ubersert von G Fr Ballhorn 
Hannoier bel den Gebrfidern Hahn, 
1799 

This German edition of Tenner’s work was 
translated bv the phvsician, Georg Fned- 
nch Ballhorn 

Pearson, George 1751-1828 
Untersuchung fiber die Geschichte der 
Kuhpocken aus dem Englischen Uber- 
sczt \on J F Kfittlinger 

isfirnberg In der Raspeschen Buchhand- 
liing, 1800 

A translation into German of Pearson’s 
work bi the phisiclan, Johann Kfittlinger, 
1778-1851 

Aikin, Charles Rocliemont 1776-1847 

Kurzgefasste Bbersicht der ^vlchtlgsten 
Thatsachen welche bisher fiber die Kuh- 
pocken erscliienen sind Aus dem Engli- 
schen (Ibersetzt \on J Hunnemann 
Hannoier bei den Gebrudern Hahn, 
1801 

A German translation of the work of the 
phisician and chemist The English edi- 
tion was published in 1800 
Sclimiedtgen, J G D fl ca 1800 
Die Kuhpockenimpfung in Bricfen an 
Sopliie M*** geb T*** 


Leipzig bei Wdhelm Rem, 1801, opened 
at pi at end 

The author calls himself the Director of 
the Almshouse, but says he is writing as 
a atizen of the world rather than as a 
phjsiaan He says, “Zur Herausgabe 
dieser Briefe wurde ich durch eimge mir 
sehr schatzbare Manner veranlasst, und 
mem Herz war um so bereitwilhger dazu, 
da ihr Gegenstand so gemeinnfitzig 1 st ” 
KUhn, Karl Gottlob 1754-1840 
De morbo vacdno-varioloso super 

quibus A D XXXI Jul CIOIOCCCI 
pubhce disputabit Carolus Gottlob 
Kuhn adsumto soao Chrisbano Samuele 
AVeiss 

Lipsiae impressit Joannes Gottlob Hen- 
ricus Richter, [1801] 

The distinguished historian of medicme 
adiocates lacanation 
AActzler, Johann EvangellsL 1774-1860 

Gedankcn fiber die beste Art und Al’cise, 
die Impfung der Kuhpocken 
JIUnchen im A’erlage be\ Johann Esalas 
Seidel, 1803, opened at p [7] 

The Director of the A’accinabon Institute 
at Ulm WTltes “Durch allgememe Imp- 
fung der Kuhpocken ist in der kfinfbgen 
Generabon die Bevolkerung m Europa 
wcmgstens um 15 Milhoncn, in Teutsch- 
land um 2 Alilhonen, m Baiem um 200000 
Alenschen vermehret ’’ 
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Raccolta di memone di osser\n7aoni ed es- 
penenze sopra I’lnoculazione della vaccina 
0 sia \niuolo delle vacclie a preser\ azione 
della umana specie traduaone dal Francese 
^’enezla dalle stampe di Gio\anni Zat- 
ta, 1801, opened at p 18 
This collection contains among other items 
a translation of an article of Odier’s pub- 
lished originally in the Bibhotliique bri- 
tanniquc, Geneia, nos 113 and 114- Loms 
Odier, 1748-1817, was an earh adi ocate of 
1 accinabon in Geneva 
Barbieri, Matteo fl ca 1800 

La laccina alia proia ossia 1 anbperistasi 
del 1 ajuolo memoria 

Verona presso I’Erede ^lerlo, 1802, 
opened at p 147 

The list of persons ^accmated in Verona 
in 1801 which starts on page 147 includes 
160 cases 

Cisalpine Republic Risultati di ossenazi- 
oni e spenenze sull’inoculazione del vajuolo 
\accino instituite nello spedal maggiore di 
Milano dalla Commissione Jledico-Chirur- 
gica superiormente delegnta a questo ogget- 
to Pubblicati per decreto del Comitato Goi- 
ernatiio della Repubblica Cisalpina 

l^Iilano dalla tipografia di Luigi Vela- 
dini, anno X [1802], opened at p 223 
The Committee’s experiments led to the 
conclusion that there i\ere no important 
oh lections to lacamtion, but the Com- 
mittee felt that the satires against ^aca- 
nation “in materia tanto grai e e impor 
tante, sono ancora una proi a della nian- 
canza di argomenti solidi e reali ’ 

Calcagni, Francesco fl ca 1800 
A letter on the inoculation of the lacana, 
pracbsed in SiciR translated from 


tlie Italian b\ Edward Cutbu«li 

Philadelphia pubhshed b\ B and T 
Kite 1807, opened at p S 
“Sicili IS indebted, for the introduchon 
of the ^acana to the care of Civ Sig 
D Giovanni Vivenzio, and Sig Michele 
Troia, well known for their literarv 
works, on mediane and surgen The first 
^accinabon, in Palermo, was performed 
b\ Jos H Marshall, ,March 14th, 1801 
The continuance of it in Palermo was 
not owing to m^ attention and labour 
onlv, but to the diligence and care of D 
Ciro Troia’’ Cutbush, 1772-1843, was a 
surgeon of the United States Niv\ 
Sacco, Lmgi 1769-1836 

Trnttato di laccinazione con ossemaoni 
sul giaiardo e vajuolo peconno 

Milano daUa bpografia Musq, 
M DCCC IX, opened at p 6 
Sacco was responsible for tlie mtroducbon 
of vacanabon into Hair and was one of 
its most ardent supporters He writes that 
he himself \accinated more than 500,000 
indiiiduals, while 900,000 others were vac 
anated b\ men appointed bi him for that 
purpose 

Ponta, Gioachino fl ca 1800 
II tnonfo della vaccinia poenn 
Parma co’tipi Bodonnni, MDCCC\, 
opened at p 1 

‘ Canto I’nrabo morbo, e i dun mail. 

Con che Tummith treniendo afihsse, 

E 1 arte che a domame il tosco e 1 ill 
Invano sud6 tanto e tanto scns'e 
E la tarda pieta degrimmortah 
Che alfin Jenner cred, che lo sconfi'se, 

E 1 suoi seguaci e i re propiri lo canto, 
Onde cessb d’unianitade il pianto" 


Other Coux tries 


de Cairo, Jean 1770-1856 
Beobachtungen und Erfahrungen uber die 
Impfung der Kuhpocke aus deni Franz- 
osischen libersetzt von Joseph von Por- 
tenschlng 

M len in Joseph Geisbnger’s Buclihand- 
liing, 1802 

The author, a native of Geneva, pncbsed 
medicine in Vienna, and was instrumental 
in the spread of vacanabon 


von Portensclilag-Ledermaver, Joseph Ii42- 

isai 

Uber den M'asserkopf nebst einem An 
hang und einen Aiifsatz Uber die Kuh 
pocke enthaltend 

AVien gedriickt und verlegt bev Anion 
Strauss, 1812, opened at p 545 
This A lennese phvsiaan writes ‘ Ich habe 
seit adit Jahren 1270 Personen vacanirt, 
darunter einige wenige erwachsen wiren, 



SEPTEMBER I941 


723 


und niemahls liabe ich pefahrliclie Folgen 
beobachtet ” 

[Descnption of tbe expedition of Francisco 
Xa\ier de Balmi \ Berenguer executed \citli 
the sole object of carrying to all the posses- 
sions of the Crown of Spain, situated beyond 
the seas, the estimable gift of vaccine in- 
oculation ] 

[Cheltenham, 180G] 

Tins IS a translation of the Supplement to 
the 'Madrid gazette of October 14th, 180G 
De Balmis, surgeon to the King, sailed in 
No\ ember, 1803 The expedition was di- 
\ided into two sections, one wliicli went 
to South America, the other to Haiana 
and thence to "i ucatan, Mexico, etc De 
Balmis, sailing as far as China, did not 
return home until August, 180G This \ol- 
ume with both the Spanish and English 
text, has an inscripbon on the fli-leaf 
“Mhth Dr JenneFs best wishes Chelten- 
ham, Dec 21, 180G” 

Hemandei!, Rafael 1779-1857 
Obseri aciones-historicas del ongen, pro- 
greso > estado actual de la incuna cn 
Menorca 

Mahon imprenta de Fabregues, 1814, 
opened at p 28 

The author of this favorable account of 
laccination in Mmorca writes “Pero 
afortunadamente los mas se coniencieron 
V penetraron de que era dimanado de ha- 
ber tenido los indicados la lacuna espii- 
rea prueba irrefragable de 6sta luminosa 
\erdad, es haber permitido en aquella la- 
mentable crisis sariolosa, que sus tiernos 
hijos fuesen \acunados con el mas fell? 
^ diclio exito ” 


de Araujo Cameiro, Heliodoro Jacinto fl 
ca 1800 

Reflexoens, e ohsenafoens, sobre a pra- 
tica da inoculagaO da vacnna, e as suas 
funestas consequencias feitas em Engla 
terra 

Londres na impresao de Mr Cox, Filho, 
e Basils 1808, opened at p 111 
The author descnbes himself as physician 
to His Rosal Highness, Pnnce Regent of 
Portugal An Enghsh translation ap- 
peared in 1809 This copy was a gift from 
the author to Dr 3foseIev A translation 
of the passage shown abose reads “Prob- 
ablv many infants have descended to their 
grases the victims of the obstinacj of 
those who wilfully persist in their error 
and delusion But a das wiU come when 
the healing art wiU be again rendered 
ms Stic and religious, to asoid the abuse 
of men’s imagination ” 

Keir, George d after 1814 

Vccoiint of the introduction of the cosv 
pox into India 

Bombas printed bs Moroba Damother- 
jee 1803 

“The following account of the successful 
introduction of the vacane disease mto 
Bombas, and its diffusion throughout In- 
dia, IS mscnbed to Jonathan 

Duncan, to whose interposition, the 

Indian ssorld are indebted for the 

blessings tiiat have alreads marked the 
progress of vacanabon, as sveU as for the 
incalculable benefits that must arise 
from it, to evers quarter of the Bnbsh 
Dominions in \sin ’ Keir was a sur- 
geon in the Indian medical service. Dun- 
can was Gosernor of Bombav 


The Spread of ^ accix'atiox ix the Ux ited States 


Hie following important account of n ness 
publication in Great-Bntam, bs Dr Jenner, 
entitled “An inquirs into the causes and ef- 
fects of tile variolae sacemae, or coss pox,’ 
IS extracted from the Analsdical Review for 
Juls, 1798 

In Medical repository, X 1 , 1799, sol 
2, p 255 

An carls and fasorahle report of the dis- 
cos ers 

Malcrhousc, Beniamin 1754-lStG 

V prospect of exterminating the snnll 


pox being the histors of the vanolae sac- 
cinae, or kine-pox, commonls called the 
cow-pox snth an account of a senes 
of inoculations performed for the kine- 
pox, in Massachusetts 

[Cambridge] printed for the author, at 
the Cambndge press, bj 'UMbam Hil- 
liard 1800 opened at p 18 
\n account of the first vacemabon per- 
formed in the Lnited States 
[Print, companng appearance of vaccine 
sesicles with those caused bs inoculation of 
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smallpox This is an original print sent b\ 
Jenner to Waterhouse in 1801] 

North, Ehsha lTTl-1843 
A treatise on a malignant epidemic, com- 
monb called spotted fever 

New- York printed and sold bj T &. 
J Swords 1811, opened at p 2, foot- 
note 

In this notable i\ork, the first lolunie on 
cerebrospinal meningitis, the author 
writes, “I obtained some vacane infection 
from Nen-Haien in December, 1800, iihich 
matter came from Dr Waterhouse This 
was, I beheie, the first matter uhich 
proi ed to be genuine that n as ever used 
Mest and south of Connecticut River 
This acquisition enabled me to become ac- 
quainted inth the cow-pox during the 
wmter” In jMn\, 1801, a ^oung man con- 
sulted him, who, upon examination, pro\ed 
to be suffering from the kme-pox, the 
first example of the disease to be recog- 
nized in this countrj 
Jefferson, Thomas 1743-1826 

[Autograph letter signed, addressed to 
Dr John Shore Photostat cop\ of ori- 
ginal in the Massachusetts Historical So- 
cieti ] 

Monticello, September 12, 1801 
On December 1, 1800, Waterhouse wrote 
to Jefferson, sending him a cop\ of his 
work on vaccination Jefferson, interested 
m the new^ discoierv, replied promptli 
and gave his whole hearted supporL In 
this letter, less than a jear later, he 
writes, “I receii ed about a month ago 
some \accme matter from Dr Waterhouse 
at Boston, and b\ a second conievance 
some winch he had just recaied from 
Doctr Jenner of London Both liaie suc- 
ceeded perfectlv” In a letter to Water- 
house, Julv 25, 1801, Jefferson had in- 
formed him that both the first and second 
supphes of “vaccine matter had failed” 
Seaman, Valentine 1765-1817 

A report on the vaccine or kine-pox in- 
oculabon in New -York 

In Medical repontory, N Y , 1802, vol 
5, p 236 

‘With infection fresh from the arm of 
Governor Sergeant’s domestic, who had 
been inoculated in Boston b\ Dr Water- 
house, and who armed here on the 22d of 


5th month (May) [1801], m due season 
for his pustule to contain achve matter 
I succeeded m vaccinatmg a number of 
persons, m this cit\ The complaint 
left no doubt on my nund of its bemg the 
genuine vaccine disease.” 

Seaman, Valentine, 1765-1817 
An account of the mtroducbon of vac- 
cination or kine-pock inoculation in N- 
York [Jlanuscnpt m the hand of the 
author] 

[New York, 1802], opened at p [18] 
Seaman in this manuscript quotes a num 
her of brief articles written b\ himself 
and others The Mercantile AdvertmT, 
New York newspaper which published 
seieral nobces concerning the new dis- 
co\erv, printed, December 30th, 1801, an 
extract of a letter from Seaman to Water 
house, dated December, 22d, 1801 In this 
letter Seaman complams of the opposition 
of New York phvsiaans to vncanation, 
“Indeed such a general apatha seems to 
peraade the minds of even of those a\ho 
certainly must be convinced of its ad- 
vantages, that I have not yet got a single 
co-operator among them ” 

Coxe, John Redman 1773-1864 
Pracbcal observabons on vaccinabon or 
inoculabon for the cow-pock 
Philadelphia printed and sold by James 
Humphreas 1802 , opened at pp 

122-3 

Coxe, through Dr John Vaughan, com- 
municated avith Jefferson The latter’s 
repla, “together with the vaccme infec- 
bon, was received on the 9th of 

Noa ember, 1801, a day which I trust arill 
be memorable among the abzens of Phila- 
delphia, from the great benefit connected 
avith it I immediately employed the in- 
fection on myself and four others 
Jenner, Edward 1749-1823 

An inquiry into the causes and effects of 
the variolae vaccmae from the second 
London edibon 

Springfield re-prmted for Dr Samuel 
Coolea, by Ashlej A Brewer, 1802, 
opened at pi opp p 22 
American edibon of Jenner’s work 
Ramsay, Daaud 1749-1815 

The Charleston medical register, for the 
a ear M DCCCII 
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Charleston printed b\ "Vt P Young 
1803, opened at p 5 
“A’'aceination was introduced into Charles- 
ton, in Februarj, and in a short time 
became general Nothing is now want- 
ing to exterminate the small-po\, but a 
general and simultaneous laccination” In 
his HtHory of South Carolina Ncw- 
bern, S C, 1858, vol 2, p 45, he writes 
“This subsbtute for the small pox was 
introduced into Charlestown bj Dane! 
Ramsai, who after manv trials succeeded 
in February, 1802, in communicating the 
disease to his son Nathaniel ” 

Waterhouse, Benjamin 1754-1846 

A prospect of exterminating the small pox 
Part II, being a continuation of a nar- 
rative of facts concerning the progress of 
the new inoculation m America, together 
mth practical obseriatlons on the local 
appearance, sj-mptoms, and mode of treat- 
ing the variola \accina, or kine pock in- 
cluding some letters to the author, from 
distinguished characters, on the subject 
of this benign remedy 
Cambridge printed for the author, at 
the Universitj press b\ WiUiam Hil- 
liard, 1802 opened at p 113 
Part of a letter from Jenner to Water- 
house IS shown here, containing Tenner’s 
rules, which he believes “should be per- 
fectly understood by those who practise 
the vaccine inoculation ” 

Massachusetts Medical Societv 
Report on vaccination, read June 1, 
1808 

In jtledical communication* of the Ma*- 
tachusetts Medical Society, Boston, pub- 
lished bj the Societv, 1808, vol 1, no 
2, part 2, opened at p 137 
A committee appointed to investigate vac- 
cination made the following resolubons 
“First— That persons who undergo 

the cow pock are tlierebv rendered ns in- 
capable of being affected bv the varus of 
smallpox 

Second — That in tlie earlv and even 

in some of the late practice of inoculating 
for tlic cowpock, the disease mav not liave 
been produced in the most perfect man- 
ner 

Third — Tliat the most perfect and ab- 
solute securitv is to be derived from sub- 


sequent inoculation 
Fourth — That it be recommended 

that aU persons who have been vacemated 
call on those who inoculated them to 
perform a second inoculation ” 
[Certificate tesfafvang that] “The twelve in- 
dividuals whose names are written on the 
back of this card were vacanated by Doc- 
tr Amos Holbrook at the town moculabon 
in Julv last, tbev were tested bv small pox 
moculabon on the 10th instant, and dis- 
charged this dav from the hospital after 
offering to the world an additional proof 
of the nev er failing power of that mild pre- 
ventive, the cow pock against small pox m- 
fection ’’ 

Milton, October 25tli, 1809 
A collecbon of papers relabve to the trans- 
aebons of the town of Milton, in the state 
of Massachusetts, to promote a general in- 
oculation of the cow pox, or kine pock, as a 
never failing preventive against small pox 
infection 

Boston pnnted for the town of Milton, 
bv J Belcher, 1809, opened at p 11 
The Selectmen of the town of Milton 
called a special meetmg to consider 
“adopbng some measures for a general 
inoculation of the cow pox” Tlie town 
was divided into districts and the offer 
made to “inoculate anv of the inhabitants 
of said town for twentv five cents each” 
Tn the course of a few davs it wa= eom- 
pleted, offering for a result three hun- 
dred and thirty -seven individuals inocu- 
lated ” The Selectmen advise, “the 
institution in every town — of public mea- 
sures — of a yearly inoculation — of a reg- 
ister — and of a standing committee of 
active zealous men ” 

At aterhouse, Benjamin 1754-1846 

Information respecting the origin, prog- 
ress, and efBcacv of the kme pock inocu- 
labon exTracted from “A prospect 
of exterminabng the smaU-pox” 

Cambndge printed bv HiUiard and 
Metcalf, 1810, opened at p 53 
Although the author’s experiments with 
vaccination, and particularlv his msistence 
on the use of vacane virus of pure qual- 
itv, his wide correspondence and his pub- 
lications, estnbhslied his reputabon as a 
scientist, his person il animosibes made 
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him fer\ enth disliked In his colleagues, 
and led to liis being ousted from the uni- 
\ ersit\ He presented a petition to the 
Legislature of IMnssachusetts asking for 
remuneration for his sen ices Jlarginnl 
notes m tins cop\, mIucIi seem to be writ- 
ten m his hand, refer to the refusal of his 
request “Parti politics defeated his np- 
phcation Congre<<s treated his pehtion 
n ith respect, a committee reported that 
he should be recommended to the Presi- 
dent In consequence Dr W 11 as offered 
the place of hospital surgeon, mtli Ins lo- 
cabti fixed nhere he now resides Soon 
after this the outrageous spirit of parti, 
uc at that time, marked and disgraced 
Massachusetts, stripped him of all his offices 
in the uniiersiti, leaiing him now nothing 
for the support of Ins large famili, the' 
pal &, rations of an liospital surgeon — 
grey hairs &. iiant of bread’’ -Vnotlier in- 


scription m tbc same hand is dated, Cam- 
bridge, Tam loth, ISIT 
Seaman, alentine 1765-1817 
A discourse upon laccination 
N'eu-'^ork pnnted and sold bi Samuel 
M'ood Sons 1816, opened at 

P [5] 

In this lecture to students at the Men 
'iork Hospital, Seaman sais, “lou have 
noil, m a larieti of cases, iiatnessed an 
operation, which, although the most simple 
and trifling of anv that comes imder the 
hand of a surgeon, is, in its consequences, 
of the greatest importance it has prob 
abh already done more good to soaetv, 
prevented more pain and distress, and 
preserved more hves, than aU the capital 
operations that have ever been per- 
formed ” He explains tliat “ Vll children 
born m the l\ang-in-ward of the hospital, 
are vaccinated before thev leave the 
house.’ 


^ AceiXE IxsTi a ar iE s 


London Vacane Institution 

Plan and regulations of the London Vac- 
cine Institution, for inoculating and sup- 
ply mg matter, free of e.\pence 

[London] J Swan, printer [1808] 
This organization was formed m 1806, 
wath John Walker, 1759-1830, as Director 
Walker had served as Resident Inocula- 
tor of the Jennerian Society which was 
founded in 1803, but was forced to resign 
With friends, he then started tins new or- 
ganization 

London Vaccine Institution 
At the Annual Meeting of tlie Governors 
holden April 6th, 1809 Re- 
port 

London prmted b} Darton and Harvev 
[1809] 

The Board reports that tlie number of vac- 
cinations done smee the organization was 
begun, are 4,018 b} Dr M’'alker, 2,921 bv 
“appointed inoculators in the Metropolis,” 
and 102,008 bj the “appointed inoculators 
in the country” 

Vaceme Pock Institution 
The report on the cow -pock inoculation, 
from the practice at the Vaccine-Pock In- 


stitution, during tlie vears 1800, 1801, and 
1802 

London printed and sold bv Henrv 
Reynell 1803, opened at p 127 
This Inshtution was founded in 1799 hv 
Pearson, and led to trouble between Pear- 
son and Jenner Inserted at p 127 of this 
report is a folding chart, entitled, “Form 
ula of the register sheets of the Vaceme 
Institution ” 

Vacane Pock Institution 

Directions for the vacane inoculahon 
[London] prmted bv Henrv Revnell, 
[1804] 

“The Institution does not warrant anv 
matter but that which has on the package, 
the impression of the seal of the Insbtu- 
tion, namely, a cow, with the motto, 
Feliciores tnserit ” 

National Vaceme Estabhshraent. 

The Board appomted by His Jlajestv’s 
Gov ernment to regulate the affairs of this 
Establishment is composed of the Pres' 
dent and four Censors of the Roval Col- 
lege of Phvsiaans, the Master and two 
Governors of tlie Roval College of Sur 
geons Ordered bv the Board that the 
following description of the vaccine 
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Aesicle and instrucbons relative to \ac- 
cination be strictlv observed 
[London] J Smeeton, printer 
[1809], opened at p 3 
This organiwtion, sponsored bv the Go\- 
emment, vas founded m 1808 This copv 
has annotations in the hand of John 
Birch, opponent of vaccination, dated No- 
% ember 5th, 1809 “Dr Jenner has since 
deserted his friends at the Vaccme Es- 
tablishment, has run away from London 
and dares not go to Cheltenham, because 
the smallpox has broke out in several pa- 
tients \accinated b\ himself, and because 
it IS proved that he has inoculated his 
own child Nvith smallpox, not daring to 
trust his oUTi experiment as a security” 
Roial Jennenan Societ\ 

[Engraved diploma, presented to Dr 
James Anderson, 1798-188S, of Neu York, 
on his election as Honorarj Member, Lon- 
don, Ma\ 17th, 1820] 

London 1 accine Institution 

[EngTa\ed diploma presented to Dr 
James Anderson m testimonv of the high 
lalue placed on “his liberal cooperation 
in the philantliropic cause of \ac- 
cination,” Februan 28th, 1821] 

These two organisations had been previ- 
oush united with Dr Walker as Director 
Leu lork Institution for the Inoculabon 
of the Kine Pock 
[Minutes of meetings] 

[Xeu lork, 1802-1805], opened at 
fo Iv-Or 

lliese pages shou the Minutes of tlie 
meetings held on April 22, 1802 and Mai 
20, 1802 Tlie Minutes of the earlier meet- 
ing announce, that “Tlie Committee ajj- 
pointed to represent the objects of tlie 
Institution to the corporation of this ati, 
A request that the poor children of the 
Almshouse might be inoculated under its 
directions — reported, tliat the Common 
Council at their last meeting had not 
come to a decision thereon ” 

New 1 ork Insbtution for tlie Inoculation 
of the Kine Pock 

Constitution for the government of 
to Minch are added, the Proceedmgs of 
the tMo first meetings of the Contributors 
'icM-lork printed b\ Isaac Collins 
and Son, 1802 opened at p [3] 


“A number of abrens of New-York, con- 
Mnced of the important adiantages to be 
derived from substitubng the kine pock 
m place of the small-pox inoculabon, in 
this country, haie associated for the pro- 
motion thereof, and hberally contributed 
towards the establishment of an msbtu- 
tion for the purpose of disseminating the 
benefits of this new inoculabon among 
the poor, of supporting a constant supply 
of the genume infection, and of promot- 
ing a more general knowledge of the dis- 
ease, and the proper method of success- 
ful!} communicabng it ” 

New York Insbtution for the Inoculation 
of the Kme Pock 

Facts and observations relabie to the 
kine-pock Addressed to the more in- 
digent part of the community 

New-York printed bi Isaac CoUins 
and Son, 1802, opened at pp 6-7 
“A number of benevolent citizens haie 
assoaated and established a permanent 
institubon, a main object whereof is to 
disseminate the blessings of this disease, 
free of cost, among the indigent members 
of the commumti ” 

New 1 ork Institution for the Inoculabon 
of the Kme Pock 

Directions for the kme pock inoculation 
[New "iork, 1802], opened at p [3] 
The signatures of the members of the 
Medical Board, consisbng of Valenbne 
Seaman, Edward Miller, and Samuel Bor- 
rowe, appear at the end of these direc- 
tions, followed bv some resolutions made 
bv the Directors concerning the supplnng 
of matter for inoculation to physiaans 
Smith, James 1771-1&4-1 

Prospectus of a permanent nabonal vac- 
cine insbtution, to be established m the 
citv of Washington, District of Columbia, 
Baltimore, 1818, opened at p [8] 

Smith performed vaccmabons in Jlarj- 
land ns earlv ns Mav, 1801 He persuaded 
the Legislature of Marvland to enact a 
law for the establishment of a vaccme in- 
sbtute in 1809 Although his efforts to 
found a nabonal vaccine mstitute failed, 
he directed the United States Vaccine 
\gencv which was in e-xistence from 1813 
to 1822 
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A'accix\tiox IX Caricattbe 


Ae’icidape, revue mensuelle iUu‘<trce 

Pans, 1912, \o] 2, opened at pp 138- 
139 

Burroughs Wellcome &. Compan\ 

The historj of moculation and ^ncclna- 
tion 

London, [1913], opened at p [106] 

Der Arzt in der Kankatur herausgegeben 
von Cornells Veth nut einer Einleitung \on 
Friednch Krauss 

Berhn Otto Stollberg, [1928-], opened 
at p 55 

Cabanfes, Augustin 1862-1928 


La medeane en caricature 
Pans P Longuet, [1925 ], opened at 
P [11] 

Hollander, Eugen 1867-1932 

Die Kankatur und Satire in der Medi- 
zin 

Stuttgart Ferdinand Enke, 1905 , 
opened at p [305] 

Hollander, Eugen 1867-1932 

Die Kankatur und Sabre m der Aledi- 
zin 

2 ed Stuttgart Ferdinand Enke, 1921, 
opened at p [351] 
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PROCEEDINGS OF ACADEMY MEETINGS 


STATED MBETIKG 

jMay is — The Haroey Society in affiliation 
tcitJi The New York Academy of Medi- 
cine The eighth HaT\ev lecture, “Spe- 
cific Relationship of Cell Composition to 
Biological Acbiit} of Hemoh’tic Strep- 
tococci,” Rebecca C Lancefield, Asso- 
ciate, The Rockefeller Institute for IMed- 
ical Research IT Report on election of 
Acadenii Fellous 

SECTION MEETINGS 

2 — Surgery E\ecuti\e session — aj 

Reading of the minutes, b] Election of 
Section Officers and member of Ad\isor\ 
Committee — for Chairman, Frank B 
Berr\ , for Secretar\, Frank J Mc- 
Gouan, for member of Ad\isor\ Com- 
mittee, Grant P Pennojer 7 Presenta- 
tion of cases — a] Human bites of the 
hand, Roland L Maier, Discussion, Nor- 
man L Higinbotham, b] Cases illustrat- 
ing first paper of the eienmg, Lester 
Blum H Papers of tlie eiening — a] The 
use of partial miotomi in fle\or tenor- 
rliaphi, Lester Blum, Discussion, John 
H Garlock, b] Teclinique for drainage 
of suppuratl^e tenos^■noMtls of fingers 
and their extension into the flexor base 
of forearm, Hugh Auchincloss, Discus- 
sion, Philip C Potter, cj Puncture 
uounds of the hand, Conflict W Cutler, 
Jr , Discussion, Kenneth M Lewis 
U General discussion 

6 — Dermatology and Syplidology Ex- 
ecutive session — a] Rending of the nun- 
utes, b] Elecbon of Section Officers and 
member of Adcusory Committee — for 
Chairman, Louis Tulipan, for Secretarr, 
Timothy J Riordan , for member of Ad- 
Mson Committee, George C Andrews 
M Presentation of cases — a] Betli Israel 
Hospital, b] Brookhm Jewish Hospital, 
c] Cornell Medical College Clinic, d] 
Miscellaneous cases H Discussion of 
cases 


Ma-v G~Comhined Meeting Nenrolou,/ and 
Psychiatry and the New lark ^cu^o^ 

logical Society Execubie session a] 

Reading of the minutes, b] Election of 
-Vcadem) Secbon Officers and member 
of Adnsory Committee— for Clinirman, 
George H H}sIop, for ^ ice-Clinirmnn, 
Harold G Wolff, for Secretan, Charles 
Dacison, for member of Adiison Com- 
mittee, Samuel Brock If Presentation of 
cases — a] Saharsan encephalitis intli re- 
coierj,E D Friedman, Ernest Newman 
(br mcitation). Discussion, Bernhard 
Dattner (be incitabon) If Papers of the 
eiening — a] Brain abscess of uncommon 
origin, relation to osteomcehtis of the 
sk-ull (dinico-pathological shich ), \ ictor 
W Eisenstein, Pittsburgh (In innta- 
bon), E D Friedman, Charles Danson, 
Discussion, Joseph J King, Edmund P 
Fowler, Joseph H Globus, b] Electrical 
in Junes of the central nenous s\stem, 
Leo Alexander, Boston (b\ imitation), 
Discussion, Lewis D Ste^enson, tr- 
niando Ferraro 

May 8 — Pediatrics Case demonstrations 
from 7 30 to 8 00 o’clock Executiie 
session — aJ Rending of the minutes, b] 
Election of Secbon Officers and member 
of Adsisorj Committee — for Chairman, 
Vlfred G Langemann, for Secretan, 
Editli M Lincoln, for member of Ad 
s isor\ Committee, Leslie 0 Ashton 
V Presentation of single case reports— 
a] Willard Parker Hospital — A case 
simulating poboniiehtis, Agnes G A\il 
son (bi imitation), b] Lincoln Hos 
pital — Cerebral embolus in a cisc of 
rheumatic fe\er, Edward Press (h\ in 
Mtation) , cJ New Aork Hospital V 
case of bleeding due to prothrombin de 
ficiencs during gastrointestinal intoxi 
cation, Martin J Gham (b\ imitation) 
d] Bronx Hospital— Meconium ileus, 
Bernard S Denzer, e] New Aork Post 
Graduate Hospital— Case for diagnosis 
— possibh abTiionl leukemia, Jfartin 
Green (by ins Ration), f] Lenox Bill 
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Hospital — Heconium ileus, Irwin P 
Soliel, g] Long Island College Hospital 
— Multiple heinangioniatn with special 
reference to heinangioina of the spinal 
cord, Stanle^ S Lamm (b\ InMtation) , 
h] Beekman Hospital — Coole\'s anemia 
in loutli of 18 ^ears obsened since earh 
childhood familial aspects, Carl H 
Smitli, 1 ] Babies Hospital — Congenital 
chaphragmatic hernia — operation at 
twelfth week of age, M illiam G Heeks 
(b\ imitation), j] Beth Israel Hospital 
— Duodenal ulcer with massne hemor- 
rhage in a child, Albert B Isewman (b\ 
imitation), k] Roose\elt Hospital — A, 
case of auricular pnrox^smnl taelncardia 
in an infant one-month old, Edmund N 
Joraer HI (bj inMtation) , 1] Mount 
Sinai Hospital — Epidural granuloma as- 
sociated with osteom\elitis of the spine, 
Ralph E Moloshok (b\ imitation), m] 
Policlinic Hospital — Cardiospasm in the 
newborn rebel ed bj atropine, Sidnei V 
Haas, n] St Luke’s Hospital — Duplica- 
tion of the ileum wnth bleeding ulcers, 
Charles AV Neuhardt (bi imitation) 

AIai 14 — Historical and Cultural Medicine 
Executiie session — a] Reading of the 
minutes, b] Election of Section Officers 
and member of Adidsorj Committee — 
for Chairman, Claude E Heaton, for 
Secretari, Herman Goodman, for mem- 
ber of Adnsory Committee, Ramsai 
Spillman V Papers of tlie eiening — aj 
Historv of fever therapy, AA ilham Bier- 
man. Discussion, Bernard Dattner, b] 
The histor\ of electrodiagnosis, Sidnev 
Licht (b\ inMtation), Discussion, Saul 
L Heller V Discussion 

Mav 16 — Orthopedic Surgery E\ecuti\ e ses- 
sion — a] Reading of the minutes, b] 
Election of Section Officers and one 
member of Adi isor\ Committee — for 
Chairman, Joseph Buchman, for See- 
retari, Donald E McKenna, for mem- 
ber of Adiison Committee, Lewis Clark 
A\ agner V Papers of the evening — a] 
The treatment of congenital club foot, 
methods and results (motion pictures 
and lantern slides), Malcolm B Coutts 


(111 inntation) , b] Caisson disease of 
the bones, Carmelo C ATtale (b\ innta- 
tion) , cj X-ra) findings in alkaptonuria 
and ochronotic arthritis, Maurice M 
Pomernnz, Lewis J Friedman, Isidore 
S 1 unick (bj imitation) II General dis- 
cussion 

AIa\ 1£> — Ophthalmology E\ecuti\e session 
— a] Rending of the minutes, b] Elec- 
tion of Sectioa Officers and one member 
of Adiisorv Committee — for Chairman, 
Kaufman Sclilivek, for Secretarj, Brit- 
tain F Pnjne, for member of Ad\isor\ 
Committee, Algernon B Reese U Pres- 
entation of cases — a] U\eoparotid feier, 
Piinio H Montahan (b} invitation), 
b] Result after twenty-fi^e jears in a 
case of fat implantation into Tenon’s 
capsule, Julius AA’olff, c] Cr\stalhne de- 
posits in the cornea, A Russell Sherman, 
Newark (bj inMtation), dj Three gen- 
erations of corneal djstrophj, Sigmund 
Schiitz (bj inMtation), e] Alkaptonuria 
with ochronosis of sclera (three cases), 
James AA’’ Srmtli, f] ArachnodacUlia 
witli successful cataract extraction, AA^il- 
liam McLean ^ Motion pictures — a] Ap- 
plied anatomy of the lens, Henn Min- 
skv , b) Intracapsular extraction of sub- 
luxated lens (1) with loop (2) with 
suction, Ramon CastroMejo, c] Repair 
of depressed fracture of lower orbital 
margin wnth rib cartilage, AA^endell L 
Hughes, Hempstead, d] Relief of lid 
retracbon m th^Toid disease, Daniel B 
Kirbv U General discussion 

AIat 20 — Combined Meeting of the Section 
of Medicine and the New Tori, Heart 
Association Executive session — a] Read- 
ing of the minutes, b] Election of Sec- 
tion Officers and one member of Ad- 
MSor\ Committee — for Chairman, Asa 
L Lincoln, for Secretarv, Iriing S 
AAriglit, for member of Adiison Com- 
mittee, Oswald R Jones V Papers of 
theeienmg — a] The neuroarculaton ad- 
lustments during flvmg — pin siological 
aspects, Ross A JIcFarland, Ph D , 
Harvard UnnersiH, Discussion Dick- 
inson AA’’ Richards, Jr , b] Clinical as- 
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pects, Vshton Gra^biel, Massachusetts 
General Hospital (b^ in^ itabon) , Dis- 
cussion, Louis H Bauer V General dis- 
cussion 

Gemto-Uriuarij Surgery — The following 
were elected at the April Meeting of 
tlie Section Chairman, Frank Coleman 
Hamm, Secretnr\, Frank P Tw-inem, 
member of A.cl\isor\ Committee, Simon 
■\ Beisler No meeting of tlie Section 
w as iield in Mn\ due to the meeting of 
tlie American Urological Association at 
Colorado Springs, Ma^ 19-22 

31a\ 21 — Otolarifugology Executiie session 
— aj Reading of tlie minutes, b] Elec- 
tion of Section Officers and one mem- 
ber of Ldiison Committee — for Chair- 
man, Page Northington, for Secretars, 
M ard C Denison, for member of Ad- 
iison Committee, James AV Babcock 
U Case reports — a] Pneumococcus, ti^ie 
3, meningitis of sphenoiditic origin, 
operation, recoien, b] HemohTic 
streptococcus bactenemla of sphenoiditic 
origin, operation, recoierv, Irving B 
Goldman, cj L case of complete, bi- 
lateral, congenital occlusion of the nares, 
•V.rthur J Hue\, A\ alter P Griffei (b\ 
mutation), d] Chemotherapi, internal 
and local, in a case of subperiostial mas- 
toiditis with sinus iniohement. Staphy- 
lococcus albus, operation, recoien, Earl 
E Baker (b\ mutation) H Papers of 
the eiening — a] The effect of running 
cold water in the ears of guinea pigs, 
Paul Miller Osman (bi invitation) , b] 
Hie effect of androgen therapv on the 
loice and lann\ of women, Joseph L 
Goldman, Discussion, UdaU J Salmon 
(b\ invitation), c] The Sonoiox, James 
S Greene 


Mat 27 — Obstetrics and Gynecology Evecu- 
tne session — a] Reading of the minutes, 
b] Elechon of Secbon Officers and one 
member of Adnson Committee— for 
Chairman, Harrv Aranow , for Secre- 
tan, AViUiam T Kennedi , for member 
of Advison Committee, Frank R Smith 
U Papers of the evemng Program bv 
A\''oman’s Hospital— a] Premature sepa- 
ration of the placenta, Ralph L Barrett, 
bj Essential mechanical factors for 
urinari contmence m females, AVilliam 
T Kennedi , c] Roentgen therapy for 
acute postpartum mastitis, Harriet Mc- 
Intosh (bi invitation) , d] Ervthro- 
hlastosls, Ljman Burnham (b\ invita- 
tion) , e] Results of subcutaneous im- 
plantation of crvstallme estrogen and 
progesterone, Daniel R Mishell (bv in- 
\ Ration), Leon R Motiloff (bv miita- 
tion) 

AFFILIATED SOCIETIES 

Mat 19 — New York Roentgen Society in 
affiliation with The New York Academy 
of Medicine Papers of the eiening— a] 
Ihe Cjclotron and its possible applica- 
tion to therapy, John R. Dunnmg (bv 
imitation), b] The use of artificialh 
radioactive substances In cancer thernpi, 
John M Kennej (bv mvitation) V Dis- 
cussion — Edith H Quimbv, Cornelius P 
Rhoads (by invitation), Lloid F Gra- 
ver (bv invitation) H Executive session 

May 22 — New York Pathological Society m 
affiliation with The New York Academy 
of Medicine Paper of the evening — ^The 
cancer problem now a roving com- 
mentarv, Pevton Rous, Rockefeller In- 
stitute for liledical Researcli 
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pEJNSEnG, IsHAEL Loois 111 Enst 61 street. 
New lork Cit^ , bom m Xew "iork Cit\, 
JuI^ 3, 1870, died in New Tork Citv, April 
12, 194-1, graduated in medicine from the 
Lniiersitj of the Citv of New "iork in 
1893, elected a Fellow of the Academ\, 
Mav 5, 1904 

Dr Feinberg sened as one of the four 
coroners of the Cit\ of New "iork from 1910 
to 1918 and was president of the Board of 
Coroners for that period In 1914 he ad- 
located abolition of the coroner si stem and 
urged tlie substitution of the medical ex- 
aminer sjstem which is now in use 

McCor, John Chables 292 Broadwai, 
Paterson, New Jersei, born in Paterson, 
March 19, 1867, died in New 'iork Citi, 
April 17, 1941, graduated m medicine from 
the College of Phjsicians and Surgeons, 
Columbia University in 1891, elected a Resi- 
dent Fellow of the Academ\ November 16, 
1899 and became an Assoaate Fellow in 
January 1904 

Dr McCoy was consulting surgeon to the 
Paterson General Hospital, the Paterson 
Eje and Ear Inflrmar}, the Dover General 
Hospital, Holv Name Hospital at Teaneck, 
and the Good Samaritan Hospital at Suffem, 
New "i ork He had practiced surgerv for 
fift\ years except for the period when he 
sened in France during the war as a Major 
and Lieutenant-Colonel For his work with 
the A E F the Distinguished Service Medal 
was awarded him 

Dr McCoy was a Fellow of the American 
College of Surgeons and one of its founders, 
a Fellow of the American Medical Associa- 
tion, a diplomate of the Amencan Board of 
Surgen and a member of its founders’ 
proup, and a member of the Count\ and 
State Medical Societies of New Jersey At 
his death, he was Chairman of the Passaic 
Count! Aledical Preparedness Committee 


Nicole. Matthias, Jr. Rie, New Tork, 
bora in New "iork City, Februar\ 12, 1868, 
died in R\e, Ma\ 13, 1941, recened the de- 
gree of B A from WiUiams College in 1889, 
and graduated in mediane from the College 
of Phvsicians and Surgeons, Columbia Lni- 
\ersit!, in 1892, elected a Fellow of the 
Acadeni! December 4, 1902 

Dr Nicoll was New "iork State Commis- 
sioner of Health from 1923 to 1930 and 
M estehester County Health Commissioner 
from 1930 until his retirement m 1938 From 
1908 to 1914, he was assistant director of 
the New A ork Citv Department of Health 
and chief of its division of diagnosis In 
1916 he entered the State Publie Health 
Service as director of public health educa- 
tion and secretary of the State Department 
of Health, and from 1917 to 1923 he served 
as deput! State Commissioner of Health 
Dr Nieoll was connected with the AViliard 
Parker Hospital for thirteen \ears in his 
earh professional career Later, he again be- 
came associated with this hospital as con- 
sulting phisician, where he worked with the 
late Dr William H Park, former Director 
of the Bureau of Laboratories of New Tork 
Cit\ Department of Health Together, m 
1914, the\ gave the first demonstration of 
the !alue of intraspinal use of tetanus anti- 
toxin in the treatment of lockjaw He was 
at one time clinical professor in mfectious 
diseases at Unnersity and Bellevue Hospital 
Medical School and was associated svith the 
old Chamber Street Hospital, the Seton 
Hospital and the New York Foundling 
Hospital 

Dr Nicoll was the author of numerous 
articles on pediatrics, infectious diseases, 
laborotor! research and public health admin- 
istration He was a former president of the 
State and ProMnaal Health Authorities of 
North America, a FeUow of the American 
Public Health Association, a Fellow of the 
American Medical Association and its Chair- 
man of the Secbon on Preventive and In- 
dustrial Medicine and Public Healtb 1925- 
1926, and a member of the State and Count! 
Medical Societies 
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NEWER SURGERY OF THE HEART AND 
LARGE VESSELS MEDICAL ASPECTS^ 

H M iMAR\T>r 

Associate Oinical Professor of Medicine “ialc University School of Medicine 



was with deep gratification that I received and accepted 
the invitation to participate in the exercises of this eve- 
ning, and I wish first of all to express my hvely appre- 
ciation of the honor and the privilege of appeanng once 
more m this hall as one of your speakers It is surely 
unnecessary to tell a New York audience that my pleasure is all the 
greater because of the distinguished company m which I appear 1 
strongly suspect that my presence this evemng is due to the fear, m 
the minds of your Committee, that if Dr Andrust were allowed to speak 
without opposition, as it were, his eloquence and enthusiasm nught 
unintentionally lead many of you to magnify the advantages and mim- 
mize the disadvantages of surgery I assume that nune was to be the 
voice of consen^atism, and my funcaon was to warn you urgently 
against the vnles and blandishments of our surgical brethren' 

But if there was some such thought as this m the rmnds of those 
M'ho arranged the program, circumstances have conspured to prevent 
Its fulfillment Through a senes of misfortunes, of which illness was 

^ ihe Stated Meeting of The Nen lork Acadera> of Medicine, Februar} 6 1941 

1 Miiiam De Wntt Andrus Associate Profes or of Surgerj Cornell Liniversit> Medical College 
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the chief one, Andrus and I were prevented from meenng, or even 
MTitmg, to consider our respective parts m the program until about n\ o 
weeks ago It v^as immediately apparent to us, as I hope it will be later 
to you also, that it would be unprofitable for us to enter upon a )oint 
discussion of the same surgical measures, as the prmted announcements 
of the meetmg seemed to promise For in the first place there were so 
many operauons desen^mg of mention that time would not permit both 
of us to comment on them, and m the second place we found that vnth 
respect to certam of the newer surgical procedures neither of us had 
any personal e\penence This meant that we would have based our 
comments on the same published reports, and \ve would inevitably have 
said so nearly the same thmgs that the result would have been painful 
both to the audience and the speakers We therefore deaded to dmde 
the various procedures benveen us largely on the basis of personal expe- 
rience or familiarity with them And one unexpected result of this 
division of the topics is that I am to discuss unth you chiefly those 
operations upon or in immediate relaaon to the heart, while Dr Andrus 
will concentrate mainly upon surgety of the larger blood vessels, a 
field of great and increasing importance 

With this bnef word of explanation, I should like to plunge at 
once mto a consideration of two recent surgical measures designed to 
mcrease the blood supply of the heart 

The first of these is inomately associated with the name of Claude 
Beck of Cleveland It has long been recognized that great dimmunon 
of the blood fiou" through the coronary arteries, resulting from scler- 
osis and narrowing of these vessels, is responsible for the majonty of 
disabihty and deaths that are properly charged against heart disease 
It IS clear therefore that any measure which would augment the blood 
supply of a heart that is failmg because of madequate nutntion would 
be of the greatest possible value After years of experimental work 
upon dogs, Beck u^as convinced that this purpose could be accom- 
plished by attachmg other tissues directly to the surface of the heart 
In ammals he employed pencardium, pencardial fat, omentum, and 
muscle, in man, a portion of the pectoral muscle only He beheved 
that blood vessels u ould grow from the healthy pectoral muscle into 
the anemic myocardium and would supply the heart ^^nth enough addi- 
tional blood to improve its function He performed the first such opera- 
tion upon a human being in February 1935, and the last one apparendy 
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about three years later 

From the last pubhshed report of Beck m November 1937 a few 
facts may be briefly summarized At that time twenty-five patients 
with advanced angmal heart failure had been subjected to the opera- 
tion, rune of these had died and sixteen were hving Eight of the rune 
deaths occurred wuthin a week after operation The operative mortahty 
was 50 per cent m the first twelve patients, but only 15 per cent m the 
following thirteen Of the sixteen survivmg patients, thirteen had been 
followed for five or more months after operation, three were thought 
to have shown great improvement, rune moderate improvement, and 
one shght improvement The statement is made that “there were no 
patients who were not improved by the operation ” At this ame 
Beck recognized and frankly stated that the beneficial effects of the 
operation might be explamed by any of several possibihties One was 
an actual mcrease m the blood supply of the heart due to new 
vessels from the muscle graft, a second was a redistnbuaon of blood 
m the coronary arterial system caused by opemng up of mtercoronary 
communications by trauma to the epicardial surface of the heart, 
and a third was the mterruption of nerve pathways from the heart, 
which might prevent pain impulses from reachmg the central nervous 
system 

Now on the basis of this report, one must admit that there was con- 
siderable ground for encouragement An operative mortahty of 15 per 
cent IS certainly not excessive when one considers the senous condition 
of these patients before operation, and it is probable that further expe- 
nence would have reduced this to a still lower figure Of the thirteen 
patients observed for five or more months, tu’-elve, or 92 per cent, are 
said to have sho\vn moderate or great improvement Why then did 
Beck cease performing the operaaon when the future appeared so 
promising^ I am not certam that I can state all the reasons, but some 
of them seem to be fairly clear 

In the first place, I think there was growong uncertamty m the mind 
of Beck and his medical colleague Fed as to whether the muscle grafts 
were m fact providmg the myocardium with a new-- supply of blood, 
or whether the early improvement nught not be due to some other 
cause Autopsies upon experimental ammals had demonstrated the 
existence of vessels passmg between the graft and the myocardium, but 
these were fe\v m number and for the most part microscopic m size. 
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there serious question as to whether these minute channels could 
convey enough blood to be of any real value Furthermore, the mere 
demonstration that such vessels existed did not prove that the blood 
flow was from the graft mto the myocardium, it was equally conceiv- 
able that It was m the reverse direction Then it was not possible tvholly 
to Ignore the criDCisms of experienced and thoughtful surgeons to the 
effect that the method of performmg the operation materially lessened 
Its chances of success, because the pectoral muscle, ha\’ing been de- 
prn^ed of its nerve supply and havmg been placed at complete rest, 
must mevitably atrophy and therefore suffer a diminution m its ovm 
blood supply Moreover, there was the demonstration by Burchell that 
much of the experimental vmrk upon which the human operation was 
based contained a senous fallacy and did not justify the conclusions 
that had been dravTi from it I shall discuss this ■work of Burchell 
more fully in a moment, smce it apphes equally to the next operation 
And finally, as Beck hmiself has stated, he was convinced that the value 
of the procedure must be determined ultimately by one thing only, 
namely, its demonstrable effects upon human cases, rather than by ani- 
mal experiments or theoretical considerations Hatnng performed the 
operation upon some thirty patients, he decided that this was a group 
large enough to warrant at least tentanve conclusions if the sunnvors 
could be carefully observed for some years or until the time of death 
Before statmg bnefly my own estimate of the operanon, I should 
like to discuss another that is quite similar and designed for the same 
purpose It consists of the attachment of a poraon of the omentum, 
instead of the pectoral muscle, to the heart This operation, knovm as 
cardio-omentope"^^, Mms apparently first performed by Laurence 
O’Shaughness}'^ of London, who was tragically killed during the war 
m Flanders last June Briefly, it consists of opemng the pencardium and 
placmg upon the epicardial surface of the heart a smtable portion of 
omentum brought from the abdomen through an opemng m the dia- 
phragm Apparently O’Shaughness)’- started his experimental vmrk upon 
dogs before Beck had published any of his comparable obsen^ations, 
and the work of the two men has many stnkmg similarities They were 
both led to the conclusion that the heart could be abundantly supplied 
with blood from an outside source In selectmg the omentum as the 
new source of blood, O’Shaughnessy was influenced b'V’' the fact that one 
of the knoMTi functions of this tissue is to supply blood to other organs 
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that need it, and he stated that it was in fact the only tissue that has this 
function In some instances the artenes that have grown from the 
omentum mto other organs have been shown to increase greatly m size, 
whereas the vessels of the pectoral muscle graft, as already indicated, 
must be expected to grow smaller 

In the report by O’Shaughnessy and his colleagues m January 1938, 
It IS stated that of the fifteen patients with anginal heart failure sub- 
jected to this operation, five had died, one on the operatmg table, and 
the remaimng four, two to three months after operation Of the ten 
who sunnved, eight became entirely free of anginal pain, and seven 
of these had returned to active work 

The sad events of the past seventeen months m Europe, and especi- 
ally the tragic death of O’Shaughnessy, prevent our asking why the 
operation has not been contmued m England, but one may ask why 
It has not been performed in this country I have been unable to find 
a report of such an operauon upon a human paaent Before attempting 
to ans\ver this question I must ask you to go back with me and con- 
sider for a moment the experimental evidence upon which Beck and 
O’Shaughnessy relied In general it was qmte similar, and consisted 
essentially of the demonstration that it was possible to reduce the 
coronary blood flow greatly m dogs by constncdon or hgation of coro- 
nary branches, and yet have the animal simnve, provided a collateral 
circulauon was previously established by the creation of external adhe- 
sions Beck and Tichy, m their most successful experiment, esamated 
that approximately 85 per cent of the total cross sectional area of 
the main coronary arteries was occluded, yet the animal hved and was 
normally active Complete occlusion of smgle main artenes or partial 
occlusion of several mam stems was effected with survival of the am- 
mals, and this result was ascnbed to the establishment of a collateral 
vascular bed by previous operations O’Shaughnessy laid emphasis espe- 
cially upon the ability of dogs to perform strenuous exercise some 
months after ligation of a main coronary artery, provided cardio- 
omentopex)’^ had also been performed The demonstration that grey- 
hounds could race normally after such operations was interpreted as 
indicating that the omental graft had effectively counterbalanced the 
loss of a major coronary artery'' It is true that both obsen'^ers also 
secured some evidence of grovah of vessels between the graft and the 
heart, but in most instances this seemed unconvincing or of such lim- 


ited extent as to be unimportant In general the evidence was indirect, 
and was interpreted, without adequate control, as indicating that the 
grafts did in fact supply the heart with a considerable quantity of blood 
And now I come to the obsen’^ations of Burchell, to which I alluded 
a moment ago He reexamined the entire quesoon from the beginning 
and found a good deal of discrepancy m the reports of different ob- 
ser\’^ers upon the immediate and ultimate results of ligation of coronarj'- 
arteries in the healthy dog, but it is of great interest, and quite relevant 
to the pomt now under consideraaon, that a number of operators 
prior to Beck and O’Shaughnessy had been able to hgate mam artenes 
with a ver}’- lou'- or qmte moderate mortahty rate Burchell performed 
a senes of mgemous experiments which resulted m marked constriction 
of coronary arteries or gradual complete closure of mam artenes, in 
addition to sudden complete closure by ligation He found that con- 
stricting collars with an mtemal diameter of i 5 to 2 5 mm could be 
placed on aU three mam coronaries m nvo operations about nvo weeks 
apart, and the animals subsequently showed no disabdity and could 
exercise on a slopmg treadmill as well as normal animals \^T\en he used 
a method that resulted m gradual complete occlusion of the vessel, he 
found that all three mam artenes could be closed m successive stages 
Muthout the production of mfarcnon and wuthout any impairment of 
the normal cardiac function He also showed that if dogs sunuved the 
immediate effects of hgation of mam coronary arteries, there was httle 
or no evidence of cardiac disabihty after the healmg of the infarct 
Most surpnsmg of all, he observed that m some mstances dogs could 
suixnve acute hgation of all three mam coronar)’’ arteries in successive 
operanons if these were not tied too close to the pomt of ongm, and 
one such dog seemed to be capable of normal physical activity subse- 
quently It was possible to prove that m such mstances the hearts were 
nounshed through the mam coronar)'' stems You mtU understand, of 
course, that all these experiments \vere performed upon dogs that had 
not been subjected to any of the procedures employed by Beck and 
O’Shaughnessy, there was no question of a collateral circulation estab- 
lished by means of previous operauon 

Havmg shown that all the results mentioned by Beck and 
O’Shaughnessy, as well as others far more spectacular, could be obtamed 
m normal dogs without the use of grafts or pencardial adhesions, 
Burchell next etyimned the efficacy of ossue grafts as carriers of blood 
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into the myocardium He attached grafts of pectoral muscle or of 
omentum to the heart in the manner descnbed by his predecessors, and 
was unable to demonstrate that they exerted any beneficial effect m 
preventing infarction of the venmcle after hgation of the antenor 
descendmg coronary artery In most mstances the thm layer of scar 
tissues between the graft and the myocardium contained blood vessels 
that could be seen only with the aid of a microscope When the tissues 
were injected with india ink, this thin mtervemng layer usually ap- 
peared clear and avascular, even when the graft and the myocardium 
were heavdy loaded with ink It was observed that omental grafts 
formed adhesions to the heart that were very easily separated, and if 
no mjury had been done to the epicardium, adhesions were often com- 
pletely absent There was no evidence of increase m vascularization 
with progressive coronary occlusion, as O’Shaughnessy had assumed 
there might be, and in only one instance was it possible to demonstrate 
banum m the coronary vessels after this substance was injected mto the 
omental graft 

He was unable to demonstrate that the vessels seen m the adhesions 
carried any significant volume of blood By means of heart-lung prepa- 
rations he calculated m two ammals that the total volume was 14 to 2 
cc per rmnute, while in two others where occlusion of aU three artenes 
had been effected, no flow through the adhesions could be demon- 
strated, although the grafts had been in place from 9 to 20 months 

And lastly, Burchell performed the crucial experiment that both 
Beck and O’Shaughnessy omitted In three dogs muscle grafts and m 
three, omental grafts were placed upon the heart, and occlusion of the 
three mam coronary arteries was produced The animals survived and 
were normally active You wiU recall that it was evidence of this type, 
although far less convmcing and extensive, which led Beck and 
O’Shaughnessy to conclude that m these circumstances the heart was 
denying its blood supply from the graft But they did not perform the 
logical experiment that would have proved decisive Burchell did He 
cut the grafts from the hearts m all six anirtials You wiU probably not 
be surpnsed when I tell you that the animals were not mconvemenced 
by removal of the graft, that their ability to work on the treadmill was 
not impaired, and that there were no electrocardiographic changes to 
indicate a diminution of blood flow to the myocardium 

I think one must conclude that unless these observ'^aaons of Burchell 
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are shown to be inaccurate, which seems to me unlikely, they remove 
every particle of expernnental justificaaon for the muscle graft and 
omental graft operanons But this does not necessarily prove that the 
operations are devoid of value m human cases, and we must consider 
briefly what results have been secured so far as this can be determmed 
from available reports You will recall that m Beck’s last pubhshed re- 
port the statement tvas made that there was no patient who was not im- 
proved by the operation But as I heard Beck present this matenal in 
New Haven, with details and case reports, it seemed to me that only 
three had shovTi sufficient improvement to justify a procedure that was 
attended by an operative mortality of at least 1 5 per cent At the time 
these three had apparently shoMui considerable improvement, but in the 
light of our present knowledge the benefit cannot be ascribed without 
considerable hesitation to an mcrease in myocardial blood flow due to 
the graft, and may well have been due to interrupoon of nen^e path- 
M^ays or to a redistribution of blood m the coronary arterial sj^steni 
Within the past few weeks Beck has stated frankly that he does not 
know if the operation has value Of the patients vffio sunuved, only 
three have subsequently died after periods long enough to make obser- 
vations upon them of value Autopsy m one case apparently confirmed 
the clmical mipression that little if any benefit had been denved from 
the procedure, there was no anatomical evidence that the graft had pro- 
vided the heart with addmonal blood A second paaent had apparendy 
been helped by operation, and autops}'' showed about a dozen ver}'’ fine, 
hair-like vessels runmng benveen the graft and the heart muscle When 
banum was injected into the coronar}'' vessels, it emerged from the ves- 
sels of the graft, but the cleared specimen showed only very mmute 
channels The clinical result in this case is said to have been far better 
than would have been expected on the basis of the anatomical findings 
at autopsy Beck suggests that for the present the group be regarded as 
one subjected to a purely expenmental procedure, rather than to one 
of knovm therapeutic value If there seems to be some lack of harmony 
betv^een these later conservative statements and the earlier esamates of 
therapeutic benefit, it is at least greatly to his credit that he has been 
Moiling to alter his viev'^s m accord with accumulatmg experience 

This IS perhaps as far as we can go m statmg the known facts, for 
there have been no later reports upon the patients subjected to omen- 
topexy What then shall we say as to the value of these operations and 
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their place m future cardiac therapy^ Recognizing that our information 
IS soil mcomplete, it nevertheless seems to me most unlikely that either 
of them will ever be resumed I think it is improbable that the improve- 
ment in the sunnving patients was due to any significant mcrease m 
the blood supply of the heart, and if this purpose was not m fact 
achieved, the operation loses all justification If some improvement oc- 
curred as an indirect result of the procedure, further observ^anons are 
necessary to determine the mechanism of this and to ascertam if equal 
or greater improvement cannot be secured from a simpler operation at- 
tended by little or no mortality \^'e may surely wait for the final report 
upon the patients stiU living before pronouncing a final verdict, but I do 
not believe the available mformation warrants great optimism The evi- 
dence that I have mentioned at some length seems to me clearly opposed 
to the behef that a valuable therapeutic procedure has been discovered 

I turn now for a few moments to a more recent operauon, namely, 
liganon of the patent ductus artenosus As most of you know, the ductus 
IS a vessel of variable size which runs from the aorta to the pulmonary 
artery, is a vital part of the circulation in the fetus but ceases to serve 
any useful function after birth and normally closes and atrophies within 
the first few months of life When it remains open, it consamtes m 
essence an artenovenous fistula through which relatively enormous 
quantities of blood pass from the aorta into the pulmonary artery be- 
cause of the much higher pressure m the former vessel, and this leak is 
continuous through systole and diastole The blood from the aorta, hav- 
ing been shunted into the pulmonary artery, flows into the lungs, then 
back to the left ventncle from which it was pumped only an mstant 
before If the duct is a fairly large one, only a small portion of the left 
ventncular output is available for the penpheral circulation, which is 
consequently partially starved 

These mechanical aspects readdy explain several of the more im- 
portant climcal findings associated with the condition The pulmonary 
arter)'^ becomes moderately or greatly dilated, and there is considerable 
engorgement of the pulmonary vascular bed because of the tremendous 
increase in the volume of blood now flowing to the lungs If the leak 
from the aorta is of considerable magnitude, it results m the classical 
signs of aortic regurgitation, namely, a lov" diastolic pressure, a wide 
pulse pressure, Duroziez’ sign, and usually enlargement of the left ven- 
tncle Some idea of the amount of mcreased work throvTi upon the left 
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ventricle in cases of large shunts may be obtained from the studies of Ep- 
pinger, Gross and Burwell upon some of the patients subjected to opera- 
non They found, for example, that in one patient the peripheral blood 
flow per minute was approximately 6 hters, while the pulmonarj'- blood 
flow was more than 25 hters' The volume of blood floAving through the 
duct was 19 5 liters, or 77 per cent of all the blood entering the pul- 
monary circulation' In general, they state that from 45 to 75 per cent 
of the blood leaiong the left ventricle passes through the ductus into the 
lungs, then immediately back into the left ventncle, without hailing 
accomphshed its normal funcaon of dehvering oxygen to the body’s 
assues It is not surpnsmg, m view of these figures, to learn that a num- 
ber of patients with patent ductus are undernourished, and it is easy to 
understand why many of them die of heart failure induced by the 
enormous strain throAvn upon the left ventricle 

Please do not misunderstand me as implymg that all patients who 
have a patent ductus must mevitably suffer from malnutrition, cardiac 
enlargement, or heart failure It is probable that these are invariable 
manifestations of a large shunt of blood from the aorta to the pulmonaiy 
artery, but there would appear to be at least a moderate number of 
paaents u'ho hi’-e for many years m perfect comfort wnth a small open 
ductus which imposes but httle additional work upon the left ventncle 
Even in this relatively fortunate group, however, there is a senous and 
ever-present menace to health the danger of subacute bactenal endo- 
carditis, M^hich IS known to occur in a certam percentage of people ivith 
this congemtal anomaly 

The possible harmful effects of patency of the ductus, then, consist 
of malnutnuon and underdevelopment of the child, the occurrence of 
congestive heart failure, and the development of subacute bacterial en- 
docarditis or endarteritis In the present state of our knowledge it is 
admittedly impossible to present any accurate figures as to the incidence 
of patency of the ductus m the general population, or as to the fre- 
quency of these complications Statistics draum from previous medical 
literature are worthless for at least nvo reasons they represent a stricdy 
selected group, and they mclude large numbers of infants The mclusion 
of infants complicates the figures because the diagnosis of patent ductus 
IS highly uncertam m the fii^ months of hfe, because it is soil unknovm 
how long It may remam patent normally, and because bactenal endo- 
carditis occurs rarely if at all in infancy Figures as to the mcidence of 
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patent ductus in large groups of autopsies are of doubtful value because 
there is general agreement that this anomaly is very readdy overlooked 
m routine postmortem evarmnations, it often requires the most careful 
search to demonstrate its presence, and it seems probable that it occurs 
in a higher proportion of cases than has been thought m the past I am 
in full agreement with those recent writers who have stated emphatically 
that no rehance should be placed upon conclusions drawn from such a 
group as that of the late Dr Abbott, for the reasons just stated, I refer 
specifically to this group because it has been quoted m almost every 
paper wntten on this subject m the past two years 

Now masmuch as the three dreaded comphcaaons of this condition 
are all due to the presence of an abnormal channel, it has long been 
recognized that they might be prevented by the mechamcal closure of 
this duct The first attempt to ligate an open duct was made, unsuccess- 
fully, m 1937, and it remamed for Robert Gross of Boston to perform 
the first successful closure m a human bemg, m August 1938 Withm a 
short tune he had performed the operation successfully, and with great 
benefit, upon others, and it was not long before surgeons m other cities 
were following his example I have made no attempt to compile a com- 
plete list of the operations performed up to the present time, but I can 
tell you that on January 13, when I had a very happy and profitable 
meeting with Gross, Burwell, and Eppinger m Boston, Gross had oper- 
ated upon twelve uninfected cases and one comphcated by subacute 
bacterial endocarditis There had been only one postoperative death, and 
that was caused by a Staphylococcus aureus infection Bullock, Jones, 
and Dolley of Los Angeles have reported thirteen cases, there was only 
one postoperative death m them group, and that also was due to Staphy- 
lococcus aureus infection A letter received yesterday from Dr Bullock 
informs me that then group now comprises sixteen cases, and there have 
been no other postoperative deaths George Humphreys of this city has 
very kmdly provided me with full details of four patients upon whom 
he has operated at the Babies Hospital, a fifth one operated upon by 
John Sulhvan at Bellevue, and a sixth one (the only adult) subjected to 
operation by Dr Blakemore at Presbytenan Hospital Ermle Holman of 
San Francisco ivrites me that he has operated upon only one patient ^vlth 
patency of the ductus, and Alfred Blalock of Nashvdle has ligated the 
duct in one patient with bactenal endocarditis and one -without this 
complication Arthur Touroff of New York has operated upon four 
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patients m ho were known to have bacterial endocardms at the time of 
operanon, and I shall have a word to say about these m a moment 
There are probably many others operated upon but not yet reported, 
but these form a group sufficiently large to justify certain comments 

I thmk It IS vmrthy of emphasis that the operative and postoperatn e 
mortality has been extremely low m the uninfected cases The mortahty 
in the small group m this city is still zero, while in the larger groups of 
Boston and Los Angeles there have been only nvo postoperative deaths, 
both of them from a type of infection that might have occurred after 
any surgical procedure, and therefore not to be regarded as a specific 
argument against closure of the ductus 

D O 

Those who advocate the operation do so for three reasons They be- 
lieve that It will correct malnutntion tvhen this is present, that it will 
prevent heart failure, and that it may prevent the development of bac- 
terial endocardms In the cases thus far reported there has apparently 
been remarkable improvement after operation with respect to nutntion 
and also with respect to the signs of cardiac enlargement and of heart 
failure I may add that theoretically there is every reason to believe that 
the operation stands upon unassailable ground with respect to these nvo 
indicauons But when we consider the effect of the operation upon the 
possibility of subsequent bacterial endocarditis, we immediately enter 
the field of speculation We have no proof as yet, and in the nature 
of the case cannot secure such proof for years, that successful closure of 
the duct vnll prevent the subsequent occurrence of a Streptococcus 
viridans infecnon in the wall of the aorta or the pulmonar}^ artery where 
the duct formerly existed Theoretically, there is reason for believing 
that unless the operation is done m early childhood, the changes in the 
pulmonary^' artery may have progressed so far that this complication may 
occur even if the duct is closed surgically To say that no operated case 
has thus far developed bacterial endarteritis is irrelevant, for it is knowi 
that this infection may develop late in life, and we shall have to wait 
some years before we can speak with confidence of this particular aspect 

But in this connection a special word should be said about the group 
operated upon by Dr Touroff of this city He has courageously at- 
tempted to close the duct surgically in four paaents who were knovTi to 
have bacterial endarteritis already, the families and medical advisers of 
the patients elected this desperate measure because of the hopeless out- 
look His first patient has apparently been completely cured of the infec- 
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non by ligation and division of the duct, a second one was not helped by 
closure of the duct, and the other two died of operative complications, 
which are almost insuperable m the presence of an mfecaon of long 
standing I thmk Touroff desen'^es our congratulations upon his courage 
and skill, m extending them, I wish also to express my warm thanks for 
his kmdness in givmg me so generously of his ume and thoughts when 
we discussed his cases several weeks ago I should hke to add that m my 
opinion the almost absolute certainty that death will occnr from the 
infection m these patients is sufficient to justify the admittedly hazard- 
ous operation The fact that it has been successful in one of the two 
sunnving pauents in Touroff’s group may prove to be highly significant 
At the present moment, then, I think we may safely say that surgical 
hgation of the duct is mdicated in those patients who have enlargement 
of the heart, and those with imminent or actual heart failure If there is 
distinct enlargement of the ventricle and this mcreases under observa- 
tion, It IS highly probable that heart failure will soon appear Malnutri- 
tion by Itself is almost certainly not an mdicaaon, since this is associated 
with a large shunt, which would lead to ventricular enlargement 

One word of cauoon seems to me not only permissible, but also 
essential It is perhaps natural and inevitable that a wave of enthusiasm 
should s\veep the country when a new and promismg therapeutic pro- 
cedure IS introduced Sometimes the enthusiasm is so great as to abolish 
critical judgment temporarily, and the procedure is appbed without 
proper discnimnaaon to many patients for whom it is unnecessary or 
actually contramdicated Already we are bemg asked to arrange for this 
operation upon patients who have signs of patent ductus but no evi- 
dence of disability, cardiac enlargement, or heart failure If we knew 
that such patients would almost certainly develop bactenal endarteritis 
without the operation and could be promised immunity after the opera- 
tion, and if, furthermore, the operative mortabty remams extremely low, 
then the procedure would be mdicated But we do not know this as yet 
Shapiro of Minneapolis has obsen'^ed mneteen patients with patent duc- 
tus, some of them as long as 17 years, and none has developed heart 
failure or bacterial endocarditis, Stroud of Philadelphia has observed ten 
such patients in the past 20 years, and none has developed either of these 
complications It is perfectly possible that a majonty of these twenty- 
nine patients may yet die of heart failure or streptococcus infections, 
but we have no justification as yet for assuming this 
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I w ould not for one moment state or imply that Gross’ achievement 
m perfectmg this operation is anythmg less than his admirers have pro- 
claimed It to be, but perhaps it is my duty to remind you that the great 
chorus of praise and adulation that has been raised m his honor has a 
strange resemblance— to my ears at least— to that raised m honor of cer- 
tam other surgeons withm the past fifteen years, whose man^ellous con- 
tributions have now been forgotten and abandoned It is my owm behef 
that this operation stands upon a firmer foundauon than any of these 
others, on the basis of our present rather slight knowledge, I beheve it 
wdl occupy an important place m the treatment of a condition hitherto 
not accessible to therapy, but I think its ultimate place may be a smaller 
one, from a numerical standpomt, than certain others now appear to 
beheve The operation seems to me a noteworthy achievement, of great 
value m a rather hrmted group 

The three operauons just discussed are so recent that, as I have mdi- 
cated, It IS impossible at this moment to express any final judgment upon 
their real value and their ultimate place in the therapy of heart disease 
In the time that remams I should like to speak bnefly of a group of op- 
eraoons which may be appraised Math greater confidence because they 
are of less recent development Of these there are four that seem desen^- 
mg of comment 

The first is total thyroidectomy, an operation proposed a few years 
ago for the relief of angmal or congestive heart failure Those u^ho spon- 
sored the procedure stated— and I express their statements m a ver)'^ 
general ivay— that heart failure might be ascnbed to a discrepancy be- 
tween the demands of the body and the abiht)’’ of the heart to meet 
those demands If the usual therapeutic measures did not abolish this 
discrepancy by unprovmg the heart’s functional ability, they thought it 
possible that lowermg the demands of the body, by decreasmg the basal 
metabohc rate, might do so The results of the operation in the early 
cases seemed quite promising, although many obsen'^ers refused to accept 
It because of certam discordant results and because the physiological 
foundation for the procedure was by no means clear or convmcmg I 
think one may say noiv in all fairness that the operation has been almost 
completely abandoned, even by those who mtroduced it and u^ere most 
enthusiastic several years ^Wo Blumgart beheves that it is of value m 
occasional patients uTose Aeart failure is progressive despite all other 
therapeutic measures, and 'beoffrey Bourne of England has reported 
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highly satisfactory results in a small group of anginal patients ^\athm 
the past few months I doubt if the reported results justify the scornful 
rejection with which it has met, but on the other hand I seriously doubt 
if It wiU ever come mto general use, and I think its value is shght 

A second operation performed upon structures outside the heart m 
the hope of rehevmg symptoms of heart failure consists of the mjecaon 
of alcohol into the upper thoracic sympathetic gangha Many of you 
are aware that the nerve fibers which convey pain impulses from the 
heart mto the central nervous system appear to converge m the upper 
four sympathetic gangha, whence they are conveyed across the com- 
mumcant rami into the postenor nerve roots and the spmal cord All 
such impulses may therefore be mterrupted if these nerve structures are 
sectioned or blocked by the mjecaon of alcohol mto them The surgical 
resecaon of the postenor nerve roots is a difficult operaaon, attended by 
an excessive mortahty rate, so mjecaon of alcohol is preferable If the 
alcohol IS placed accurately m or immediately adjacent to the gangha, 
the results are highly saasfactory, and angmal pam is completely or al- 
most completely reheved m from 70 to 90 per cent of the paaents It is 
very seldom necessary to repeat the procedure because of regeneraaon 
of nerves, m some cases the rehef has conanued without change for a 
number of years The operaaon is a relaavely simple one, performed 
under local anesthesia, and there is pracacaUy no operaave mortahty, 
but unfortunately its success depends upon long experience and constant 
pracace, so there are very few surgeons who are competent to perform 
It saasfactoaly This procedure is associated chiefly with the name of 
James White of Boston, whose senes is much the largest m the country 
His results have been hole short of spectacular, when one considers that 
he has selected for operaaon only those paaents who have advanced 
angmal failure and whose lives are almost msupportable despite the best 
possible medical treatment I can testify that some of my paaents upon 
whom White has performed this operaaon have been transformed from 
complete mvahds mto normally acave mdividuals free from pam The 
only senous objecaon to the procedure is the occurrence of alcohohc 
neunos of the mtercostal nerves in a majonty of the paaents This may 
be qmte distressmg and often lasts for some weeks, but it eventually 
subsides, leavmg normal cutaneous sensaaon Despite this real disadvan- 
tage, It seems to me this is far the most useful of the surgical measures 
available for the treatment of those anginal paaents who no longer re- 
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spond sansfactorily to medical therapy In my opinion it is \ asdy su- 
perior to total thyroidectomy for this purpose 

Lastly I wish to speak very^ briefly of two operauons relating to the 
pericardium The first is that someames knoMm as the Brauer operanon, 
or by the unfortunate term “cardiolysis,” and consists of the removal of 
portions of the ribs overlying the heart, usually of the 3d, 4th, 5th, and 
6th ribs on the left The operation was onginally suggested because of 
the belief that if the nvo layers of the pericardium are adherent, and in 
addition the external layer is densely adherent to the ribs, sternum, and 
mediastinal structures, the work of the ventricles W1 be enormously 
increased because they must m these circumstances puU inward upon a 
dense, rigid cage at each contraction Inasmuch as section of the adhe- 
sions was thought to be difficult and unsaasfactor}'-, it u as proposed to 
remove the bony attachment of these adhesions, and thus permit the 
heart to tug upon a soft yieldmg flap of muscle and skin, instead of bone 
The underlying conception has been vigorously assailed in recent years 
by Beck, who insists that external adhesions of the r\^e just descnbed 
are not of importance, do not cause cardiac enlargement or heart failure, 
and are not an mdicanon for operation There are some, perhaps many, 
who agree with him, but I am not yet ready to number myself among 
them Such experienced obsen^ers as Evarts Graham, Bigger, and Bla- 
lock have indicated that m their opinion the operation may stand upon 
a firm basis, although perhaps in a smaller number of cases than was 
believed a few years ago, and a number of authennc cases have been 
reported m which dramatic relief of heart failure f ollov ed the resecnon 
of adhesions or the removal of ribs over the heart I have myself int- 
nessed such conspicuous improvement in a few panents that I am quite 
unwilhng to subscribe to the view that the operanon is valueless It is 
quite possible, however, that in some cases the improvement may be due, 
not to a lessening of the heart’s work, but rather to having afforded a 
large heart more adequate space in vTich to work It is my belief that 
the operation is of great and proven value in a small group of cases 
And lastly I wish to refer to the operation knovTi as pericardiec- 
tomy, performed for the relief of signs and symptoms known collec- 
tively as the Pick sjmdrome These include, among the more important 
high venous pressure, low arterial pressure, ascites, a heart that is normal 
m size or smaller than normal, and usually absence of signs of heart 
disease This syndrome is now known to be due to constncnon of t e 
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heart by a dense pencardium, which may be extensively calcified or 
otherwise thickened The heart is so densely held by this constncting 
envelope as to be unable to dilate and fill normally in diastole 

The surgical treatment is clearly indicated by this brief description, 
and consists of the removal of the pericardial scar m whole or in part 
When this is successfully performed, the results are most gratifying 
Inasmuch as the heart itself is seldom diseased, the removal of its mechan- 
ical handicap restores it to normal function, and there is usually a rapid 
disappearance of the signs and symptoms just mentioned A large num- 
ber of patients have been subjected to the operation, the major groups 
having been reported from the New York Hospital, from Boston, Cleve- 
land, and Nashville A few mmutes ago, at the dinner precedmg this 
meeting, Bernard Oppenheimer told me that he and his associates (Hit- 
zig and Neuhof) have just reported a group of eight patients with this 
condition upon whom operation has been performed Five of them 
showed marked improvement or complete recovery, the periods of ob- 
sen^aaon extending from several months to eight years Three died, two 
of them within a iveek of operation and the other many months later of 
carcinoma I am sure Dr Oppenheimer will not object to my mentiomng 
these patients masmuch as his report upon them is already in press Of 
all the operations upon the heart or pencardium, this seems to me the 
most important in its results, and perhaps the greatest contribution that 
surgery has yet made to this field I hope that Dr Andrus will tell us of 
his ovm expenences with it 

One final word by way of summary and I shall be through Of the 
operations menuoned, I believe that those designed to provide the heart 
vnth a new source of blood are probably valueless Surgical hgation of 
the patent ductus artenosus seems desoned to be of immense importance 
in a group of patients that will probably always be numerically small 
Total thyroidectomy may have a limited place, but m the absence of an 
elevated basal metabolic rate the indications for it are not verv^ clear and 
the results are apt to be unsaasfactor}’' Alcohol injections into the 
thoracic sympathetic ganglia have been proven highly satisfactory’- by 
years of experience The Brauer operation for adhesive mediastmo-peri- 
carditis seems to me of demonstrated value in a few cases, and I think 
the time has not come to discard it And pencardiectomy for constnctive 
pericarditis may be confidently regarded as a major therapeutic proced- 
ure and a bnlhant surgical contribution 
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n ^OBLEMs for invesagation which have their origin in the 
a clinic frequently lead the investigator far afield in the 
^ course of his search for suitable methods for their solu- 
a tion Interestmg side trips into pathology, physiology or 
D'BSHSBSHHiEHS'fl chemistry may result when he is forced to use the meth- 
ods or seek the help of his colleagues m these subjects And so it is with 
the work concerning which I have the honor to speak to you this eve- 
mng It had its origm in the chmc and has been carried on during the 
past ten years in the Department of Medicme of the Lakeside Hospital 
and Western Resen^’e Umversity In the various stages of the work I 
have had the privilege of havmg with me a number of younger col- 
laborators, and we have sought and obtamed aid frequently from our 
colleagues, particularly in physiology, chemistry, and patholog}'’ The 
final result, therefore, may be said to be the product of all of these 
The coronat}^ vascular tree, which supplies blood to the heart, is— 
WTth Its various ramifications and anastomoses— one of the most complex 
vascular systems in the body For this reason, it seems wnse to begin 
w ith a description of the structure of the coronary circuit and its nu- 
merous component parts 

When Galen^ first apphed the name “coronary” to the larger arter- 
ies of the heart he w^as m doubt, apparently, as to xvhether there \vas 
one or two such vessels, and the confused concepuon wfiich he held 
concemmg their function is brought out by his suggestion that the ar- 
tenes ended as nenms It xvas not until the great publicaaon of William 
Han^'ey^ that the first clear statement of their function appeared In his 
De Motii Cordis, Hanmy states that the heart has a supply of blood for 
Its owTi especial behoof, m its coronary veins and arteries—" hic locus 
autem cor est, cum solum ex omnibus partibus (non solum in vena &. 
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artena coronaU pnvato usui) sed m cavitatibxis sms tanquam m cistemis, 
&. promptuano (aunculis scilicet & ventriculus) publico usm, sangmnem 
contmet ” 

The coronary vessels are shown in the anatomical dravnngs of Leo- 
nardo da Vmci, but it was not until the work of Richard Lower® m 
1671 that more accurate data concemmg the arteries and veins of the 
heart began to appear Lower was the first to descnbe anastomoses of 
the branches of the artenes, which he demonstrated by showmg that 
hquid which he mjected mto one artery escaped from the other Fned- 
eric Ruysch'* m 1704 mtroduced the corrosion method of studying blood 
vessels and showed the distnbuaon of their branches Almost simultane- 
ously Raymond Vieussens,® m 1706 and 1715, pubhshed the results of 
his bnlhant studies on the heart His beautiful dissections of smgle 
branches of the coronary artenes revealed the distnbuaon of the vessels 
in the vanous muscle layers Of greater significance, however, was his 
discovery of a new group of blood channels in the heart wall While 
opening human hearts at necropsy, he observed that the blood clots, so 
frequently seen m the heart chambers, had attached to them httle ten- 
drils which ran mto small openmgs m the heart walls Bemg convmced 
that these openmgs were connected with the coronary curcuit, he in- 
jected saffron mto the coronary artenes and obsen^ed its escape through 
the small openmgs mto the auncles and ventncles Two years later, m 
1708, Adam Chnsnan Thebesius® demonstrated a connecuon between 
the coronary veins and the openmgs m the heart walls His experiment 
—simple and convmcmg— consisted of blowmg air mto the coronary 
vems, vnth the heart immersed m water, and obsen'^mg the bubbles of 
au: escape through the openmgs m the heart wall Smce then these ves- 
sels have been known as Thebesian vems, but, as vill be shown pres- 
endy, Vieussens and Thebesius, though unaware of it, were deahng with 
different groups of vessels which were separated by the capillanes 
In 1798, Abemethy' confirmed the results of Vieussens, and, while 
he did not fully appreciate the significance of his findings, his expen- 
ments demonstrated vascular commumcaaons benveen the chambers of 
the heart and the arterial side of the coronar)’’ circmt 

These mteresang discoveries were lost sight of, and until the past 
score of years they have been ignored m almost all anatomical and phy- 
siological studies of the coronar)'- sv’^stem Recendy Kretz® and more 
panacularly Craimcianu® began to recognize their importance The latter 
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showed for the first ame that the aggregate diameter of the luminal ves- 
sels was almost equal to that of the coronary arteries 

In 1928/° when we perfused the coronar)'^ arteries and collected the 
outflow from the coronar)'’ sinus and the chambers of the heart, m e were 
astomshed to find that approximately 80 per cent of the fluid escaped 
from the luminal vessels and only 20 per cent from the coronar)'- sinus 
It was natural, then, to ask ourselves what role these vessels might play 
in the circulation of the heart and what relationship they might bear to 
the arteries, capillaries, and vems In work with S R Metaer in 1928 it 
was found that if a solution of celloidm too thick to penetrate capillanes 
was introduced into the coronary arteries some of it escaped by ivay 
of the luminal vessels into the chambers of the heart In another ex-peri- 
ment the ventricular chambers were filled with a solution of red 
celloidm Suction applied at the ostia of the coronary artenes drew the 
celloidm into the openings of the luminal vessels Blue celloidm was 
then injected into the coronar}'^ arteries where it fused with the red 
When the muscle was digested off, casts of the artenal luminal vessels 
were revealed 

These vessels were also demonstrated by wax reconstrucaon One 
of the openings of the lummal vessels m the ventricular v^all from which 
the celloidm protruded Avas selected under the dissecting microscope 
and marked with India ink The muscle contaming this vessel was then 
cut into serial histological sections Study and wax reconstrucaon of 
these secaons, m collaboraaon Avith T G Klumpp and L J Zschi- 
esche,^^ revealed two types of vessels which connected the arterial side 
of the coronar)^ circuit with the heart chambers, one dmect from the 
artenoles, and the other through the myocardial sinusoids directly into 
the chambers The more direct arterio-lummal vessels are not numerous, 
but the arterio-smusoidal vessels occur m large numbers and are easily 
recognized Their structure, except for the irregularit)'’ of the lumen, is 
identical with that of the capillaries It is quite possible, therefore, that 
the metabolic exchange through their Avails is the same as that Avhich 
occurs through the capillary Ai'^alls 

The Thebesian A'^ems are connecting channels between the capillaries 
and coronary vems on the one hand and the heart chambers on the other 
This Av^as shoAAm m our laborator)’’ m 1928, and the excellent Avork of 
Grant^“ has demonstrated the A'^anous branchings and communications 
of these A^'ems 
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Of the remaining larger branches of the coronary arteries the extra- 
cardiac vessels are worthy of note First described by Albrecht von 
Haller m 1803/® these vessels leai e the heart around the root of the aorta 
and around the ostia of the superior and inferior venae cavae, and in the 
inten^ascular pericardial reflections In work with C L Hudson and A 
R Moncz, 1932,“ they were shown to anastomose with the arteries sup- 
plying the aortic wall, the pencardium, the upper and lower surfaces 
of the diaphragm, the pleural surfaces of the lungs, the trachea and 
esophagus 

The capillaries of the myocardium are very difficult to recognize, 
indeed, m the ordinary histological section only an occasional capillary 
can be identified In order to visualize the capillary bed, injection of 
dyes through the coronary artenes or veins must be resorted to In the 
dead heart, however, the luminal vessels offer less resistance to the in- 
jection mass than do the capillaries, consequently, m most mstances at- 
temps to inject the capillanes via the coronary arteries fail, and the mass 
escapes mto the heart cavmes through the luminal vessels Attempts to 
fill the capillaries through the coronary vems likewise fail because the 
mass escapes through the Thebesian veins We found, in 1928,^° that if 
a heart can be revived by perfusing it with an oxygenated Locke-Rosen- 
heim solution, the capillanes can be mjected without difficulty by adding 
dye to the perfusate 

With the capillary bed visible it was an easy matter to trace its con- 
nections not only with the artenoles and venules, but with the sinusoids 
and Thebesian vems as well As a result of these observations it is now 
possible to construct a diagram of the coronary circulation 

The coronary artenes, as shown in Figure i, may commumcate with 
cxtracardiac artenes, with ventricles through the arteno-Iuminal and ar- 
terio-sinusoidal vessels, and finally Mith one another If there be any 
doubt of the existence of communications betxveen the different trunks 
of these arteries, the preparanons of Spalteholz^^ and Gross^® should dis- 
pel It, for in the anatomical sense, at least, these workers have shown that 
the coronaries are not end artenes Moreover, even m the event of com- 
plete closure of the ostia of the coronary artenes the heart soil has 
access to a blood supply at arterial pressure levels through the extracar- 
diac and arterio-luminal vessels Two cases reported with Timothy 
Lcar\%^‘ in 1930, show that the heart is capable of sustaimng an active 
life with the mouths of both coronary’- artenes occluded Since reporting 
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Fig 1 


CA — co^onar^ arteries 
E — e\.trncardinc branches 
AL — arteno-luminal vessels 
AS — arteno-smusoidal vessels 
C — capillaries 
T — Thebesian ^elns 


V — coronnr\ veins 
CV— “ “ 

CS — coronarj sinus 
R V — right 1 entncle. 
RA — right auricle. 

L V — left 1 entncle. 


these cases, a number of others with occlusions of one or both coronary 
arteries have been recorded Despite the occlusion of whole artenes, 
infarction of these hearts did not occur 

The question naturally arises as to how these hearts get their blood 
supply In the event of occlusion of the osoa of both coronar)’" arteries 
one can only conclude that the arterial blood must come either from 
the extracardiac vessels or from the arterio-luimnal vessels But I know 
of no evidence that v'^ould indicate whether one or both of these sources 
are utilized No other channels of sufficient size to supply enough blood 
to maintain normal heart action are known to exist 

In the event of the closure of the ostium or of a large branch of one 
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coronary artery, Schlesinger^® has shown that, if given sufficient time, 
anastomoses mtU develop from other branches of the artery The work 
of Alautz and Beck^® on dog hearts would mdicate that m these animals 
closure of one coronary artery results m marked enlargement of the 
already existing anastomoses In their experiments a large branch of one 
artery was tied off m gradual stages This gave sufficient time for the 
collateral anastomoses to develop Supportive evidence is also found at 
autopsy, m mstances where syphihtic aortitis or advanced coronary 
sclerosis may completely occlude one or both major branches of the 
coronar}’’ artenes without the production of infarction One important 
factor should be pomted out at this time, and that is the factor of time 
All of these processes require weeks, if not months or years, to brmg 
about the gradual closure of the mam trunks of the artenes, thus givmg 
ample time for the existing anastomonc channels to begm to function 

The role that the luminal and Thebesian vessels play m the circula- 
tion of the normal heart has received verv’’ little attention Evans and 
Starlmg,-® Alarkwalder and Starhng,^^ Anrep and Hausler, 1928,®® and 
others have shotvn that part of the blood entermg the coronary artenes 
does not return through the coronary smus, and they have assumed, 
with Thebesius, that the luminal vessels serv^e only as auxihary veins 
These workers, unfortunately, did not observe pressures withm the 
chambers of the heart, nor did their studies take into consideranon the 
possibility of an ebb and flow of blood m the lurmnal vessels The flow 
from the luminal vessels, under the condmons of their experiments, was 
constant at about 40 per cent of the coronar)’- artery inflow 

Stella®® found no flow from the penpheral ends when he cut the 
coronar)’- artenes His animals lived for two rmnutes at most after the 
arteries tvere cut, and the hearts failed mstantly, so allowance must be 
made for the fact that these experiments were made on moribund 
animals 

Bohnmg, Jochim and Katz®'* injected killed cultures of staphylococci 
and hay bacilh and other particulate matter into the vena cava, under 
conditions which precluded entrance of the mjected matenal mto the 
coronar\^ artenes They found the bacilh in the capillaries of the heart 
wall, and concluded that the luminal vessels act as a source of blood 
supply in normal hearts 

Recently, AAhggers®® has approached the question of the direction 
of flow of blood in the luminal and extracardiac vessels from a theoren- 
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cal Standpoint, taking into account the pressure relaaons and the pres- 
sure gradients available for flow through anastomotic channels, if they 
exist 

Under normal conditions, the pressure gradients are such that a 
transfer of blood from the coronary arteries to the left ventricle could 
occur during the whole of diastole and during the early part of isometnc 
contracnon In the right ventricle and auricles, on the other hand, the 
pressure gradients are such that a theoretical transfer of blood could 
occur throughout systole and diastole 

The practically idenacal pressures m the coronarj'- arteries and ex- 
tracardiac anastomoses would prevent any flow of blood between them 
at any time in the cardiac cycle 

If one exammes the pressure relations that exist when the coronar}'^ 
ostia are occluded, as shovm in the cun^es of Wiggers,-® it is obvious 
that the pressure gradients are ideal for flow from the ventncle into the 
lummal vessels and smusoids, but the answer to this question must await 
experiments not yet complete 

During the past mm years, m ith Doctors D E Gregg, R W Eck- 
stein, and J T Roberts, work* has been carried on in our laborator)^ 
with the purpose of finding out the direction of the flow in the luminal 
vessels in the right ventricle and the effect upon the flow of changing 
pressures within that chamber By means of a shunting device with a 
two-way valve introduced into the pulmonarj^ arter)'" of a dog it was 
possible to allow the blood entering the pulmonary arter)’’ to flow 
through the device duectly mto the pulmonar)^ arteries, as usual, or, by 
turning a cock, to shunt the blood from the right ventricle into a rubber 
balloon which, as it filled, displaced an equal volume of blood from the 
flask outside the balloon back into the pulmonar)'' arter)’- In this manner 
Chicago blue or India ink was introduced into the right ventricle mth- 
out the possibility of its reaching the lungs or the coronar}'- arteries Dur- 
ing the experiment right and left ventricular pressures were recorded 

After introduction of the shunting device the pressures were allovTd 
to become constant, with the blood flowing duectly through the pul- 
monary'' artery The usual pressures were about 100/7 
tricle, and 19/2 in the right ventncle Blood was then shunted into the 
balloon and India ink was introduced into the vena cava at such rate that 


• This work and the metabolic studies reported liter in this paper, were made possible b) a 
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the right ventncular pressure was not changed At the desired time the 
heart was stopped by the introduction of KCl or glacial acetic acid mto 
the left ventricle It was then fixed, sectioned, and exammed microscopi- 
cally for the presence of India mlc m the vessels of the myocardium 

These experiments gave convmcmg evidence that the pressure gra- 
dient between the right and left ventricles determmed the direction of 
flow in the luminal vessels of the right ventricle So long as the pressure 
in the left ventncle xt^as greater than that in the right, no significant flow 
took place from the ventncle mto the lurmnal vessels There was an oc- 
casional superficial vessel m the septum that contained ink, but these 
extended less than z mm below the endocardial surface The capillary 
bed, by gross and microscopic examination, was free from injection 
mass 

If, at the time of mjection of the mk, the right ventricular pressure 
was greater than the left, a very significant flow took place from the 
ventncle into the luminal vessels, as evidenced by a complete mjection 
of the capillaries and larger vessels When the capfllanes were filled with 
ink the heart was grossly black, and this obsen^aaon was utilized m a 
third experiment In the begmnmg, with the left ventricular pressure 
definitely higher than the right, an mjecaon of ink mto the vena cava 
was begun The heart remamed red m gross appearance— evidence that 
the ink was not entering the myocardial vessels from the ventricle The 
pressure relations were then changed by raising the right ventricular 
pressure and lowering that m the left ventricle simultaneously As the 
pressures became equal the mk began to enter the luminal vessels and the 
heart turned black the mstant that the right ventncular pressure ex- 
ceeded that of the left Inasmuch as these obserx'^aaons xx’-ere made in the 
intact animal, the conclusion is draxvn that there is no floxv of blood 
from the right ventricle mto the lummal x'^essels, under normal conditions 

Support IS given to these results by the foUoxxang experiments in 
rabbits If Chicago blue is injected mto the right x'^entricle of a normally 
beating heart at a pressure msufiicient to raise the nght x'^entricular pres- 
sure to that of the left ventricle the heart turns blue only after the dye 
has passed through the lungs and entered the myocardial capillaries xua 
the coronary arteries If, after injection of the dye mto the nght x^en- 
triclc, the heart is alloxved to beat txx'o or three umes and at this pomt 
the right ventncular xx^aU is suddenly opened xxnth a pair of scissors near 
the pulmonary'- arter}’-, the right ventncular pressure drops to zero and 
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the dye never reaches the left ventricle Microscopic examination re- 
veals no dye m the myocardial vessels 

The normal funcaon of the lummal vessels m the left ventncle is 
unknown 


Capillary Bed 

The normal relationship of the capillaries to the muscle fibres which 
they supply \vith blood is of considerable importance They commum- 
cate freel}^, not only vath artenoles and venules, but equally vnth all 
the lummal connections Thus, the muscle fibres enjoy several possible 
sources of blood supply It has long been known that at the time of 
birth the muscle fibres are small m diameter Durmg physiological 
growth the fibres mcrease m diameter and length, thus mcreasmg the 
thickness of the heart wall, the capacity of its chambers, and the total 
heart weight There are also concomitant changes m the blood vessels 
of the heart Ehrich, de la ChapeUe and Cohn,^^ for mstance, found that 
the artenes of each ventricle mcrease m direct proporaon to the weight 
of the ventricles 

The muscle fibres, the capillary bed and the quantitative relanonship 
between the two u^ere studied m our laboratoty during grouTh, in rab- 
bits and in man, m 1937, m collaboration with R A and L J Shipley,-® 
and during the past three years in human hearts, Math J T Roberts 
Certam precauaons are necessar)’’ in studjang quanntanve changes in 
muscle fibres and capillaries First, a method of fixation and mounting 
the histological sections must be used M^hich moU avoid the errors that 
result from shrinkage Secondly, accurate deterrmnation of the number 
of capdlanes depends upon complete mjecGon of the capillary bed m 
the secuon of tissue studied In our hands, this has been uniformly suc- 
cessful only m those hearts M'^hich M'^ere reraved and mjected vFile 
beatmg In only a fev'’ instances have successful mjections been made by 
other methods in hearts obtained more than six hours postmortem 
At the time of birth, in the rabbit heart, there u^as one cspiihry for 
every five or six muscle fibres The capillaries M’^ere evenly distributed 
and ran parallel to and alongside the fibres In the human heart the same 
relationship M^as obsen'^ed In the heart of a seven months’ fetus there 
was one capillar}’’ to six muscle fibres, ■while m the heart of an infant 
th^ee-M’eeks old, the ratio M’as four fibres to each capfilai}’’ 

the mcrease m diameter of the muscle fibres as a result of 
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Fig 2 — Heart of infant (3 ^ks ) Vote sroall fibres 


growth, the fibre-capillary relationship began to change, so that in the 
heart of a child sixteen years of age there was one capiUary for two 
muscle fibres This change in the ratio of fibres to capillanes contmued 
until growth was completed, at which time the ratio of fibres to capd- 
lanes was approximately i i We have relatively few observations on 
the hearts of gro^vlng rabbits and of children, wuth no children’s hearts 
between the ages of one and eight years, but, as wdl be seen in Figures 
4 and 5, the curve of the fibre-capiUarv ratio m the human heart is al- 
most identical with that m the rabbit heart Moreover, this cunm seems 
to take the form of a hyperbole, which is a form frequently obsen^ed 
in grouT:h phenomena 

Once grounh is completed, the fibre-capillar}’’ ratio remains constant, 
at approximately i i, so long as the heart remains normal, both in man 
and in the rabbit 

In a group of twenty-six normal hearts of adults the fibre-capillary 
ratio ranged from o 97 to i 68, with an average of i 34 (±0 023) The 
remarkable uniformity’- of this figure throughout the group is m sharp 
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contrast to the constantly changing one during growth 

It has been claimed by TangP® that the increase m fibre diameter 
during growth may be as much as six-fold Our obsers’^ations show an 
increase in human hearts during growth of five-fold Findmgs in the 
rabbits were of the same order Thus, the one capillar)’" which at birth 
supplied five muscle fibres, m the adult supplies one fibre, the area of 
which IS approximate!)’" that of five fibres at birth 

In view of the mcreasmg mass of muscle and the changes in the fibre- 
capillary ratio during gromh, it is interesting to obsen e the effect of 
this change upon the concentration of capillaries m a square millimeter 
of heart muscle In the human heart at birth there were approximately 
4000 capillaries per square millimeter This concentration remained es- 
sendaU)’ the same in children’s hearts throughout the period of growth, 
the average for all children’s hearts being 3700 The same constancy vas 
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Fig i — The influence of growth, hypertrophy and atrophy on the number 
of fibres per capiUarj 


found m the concentration of capdlanes in the rabbit hearts 

The changes occurring during grounh of the heart may be summar- 
ized as follows At birth there are five muscle fibres to each capillary 
As the fibres mcrease m size the fibre-capillary ratio changes con- 
stantly until there is approximately one capillary for each muscle fibre 
Throughout the growth period the concentration of capillaries per umt 
of area is mamtained at a constant level It is obvious, therefore, that the 
increase in muscle mass is accompamed by a corresponding increase in 
the total number of capillaries 

In the normal hearts of adults the capillary concentration also re- 
mains remarkably constant In the twenty-six hearts Math an age range 
from twenty-five to seventy-seven years, the number of capdlanes per 
square miUimeter ranged from 3000 to 4000, vath a mean of 3342 
(—36) The standard devianon for the entire group Mas onlv eight 




Fifr 7 — H 30 Wt 300 gm Capillaries 3551 per sq mm Fiber dinm 
15 5 micra 



Fig 8— H 52 Wt 930 gm Capillaries 2251 per sq mm Fiber 
diam 22 1 micra 
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the majonty of these patients 

The degree of hypertrophy vaned considerably Some of the hearts 
showed so httle enlargement that they might well have fallen within the 
normal group At the other extreme was a heart weighing 1150 gm 
The average weight for the group was approximately 525 gm (±16 i) 
Dunng hypertrophy the muscle fibres mcreased m size throughout 
the heart The enlargement was m almost direct proportion to the in- 
crease m weight of the heart In many mstances some of the fibres 
reached diameters triple those of normal heart fibres 

Despite the marked mcrease m size of the fibres, the fibre-capdlary 
ratio showed practically no change The ratio of approximately i i was 
as uniform m this group as m the normal hearts 

The most striking change found durmg hypertrophy was observed 
in the concentration of capdlanes m the muscle As the muscle fibers 
increased m diameter the capillaries were pushed farther apart, and this 
resulted m a decrease m the concentration of the capdlanes per umt 
area of muscle The concentration of the capdlanes diminished m pro- 
poraon to the mcrease m the fibre diameter and to the mcrease m 
heart weight Thus, the larger the heart, the less the concentration of 
capdlanes 

With these data concemmg growth and hypertrophy m hand it be- 
comes clear that they are separate and disonct processes Growth of 
heart muscle is accompamed by a proportional mcrease in the number 
of capdlanes, whde hypertrophy of the muscle results in an actual de- 
crease m concentration of capdlanes It would avoid a great deal of 
confusion if we reserve the term “hypertrophy,” as applied to hearts, 
to those that show changes m keepmg with this defimnon The much 
discussed increase m size of the hearts of young athletes is frequently 
spoken of as hypertrophy But whether it is actually hypertrophy or 
groinh can be settled when such hearts are subjected to the type of 
study just described 

Atrophied Hearts 

Three hearts, atrophied as a result of \vasting disease, v ere studied 
The muscle fibre diameter decreased and the capdlanes moved more 
closely together, resulting m an mcrease m the capdlary concentration 
In all quantitative measurements of muscle and capdlary-muscle re- 
lationship which have been described up to this point our Obsen'ations 
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ACE 

Av HT vrr 

BOOT vrr 

RATIO 
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BER CAP- 

ILL. PER 

SQ 3131 

AV 

FIB./CAP 

RATIO 


ffm 



mu 



Child* 

20 

3\ik 

0 0069 

74 

4513 

404 

Normal adult 

310 

51 

0 0054 

13 9 

3342 

1B4 

H\'pertroj)h\ 

535 

4.9 

0 0088 

19 8 

2483 

153 

'Vtroph\ 

24.T 

1 

CO 

1 

0 0043 

11 1 

1 

4613 

1 69 


* Single heart for comparison 


were confined to muscle bundles of myocardium m order to obtain 
an accurate picture of the functioning muscle Recently, we have stud- 
ied some of these hearts in a different manner The same measurements 
were made, but instead of confimng the obsen^ations to muscle bundles, 
cross sections of the whole heart tissue were studied so as to mclude 
scars, large fibrous septa lymg between muscle bundles, etc A compan- 
son of these results tvith those obtained from the study of the muscle 
revealed in some instances some interesting results 

In the hypertrophied hearts the inclusion of counts on the whole 
tissue caused a marked drop m the total capiUar)'^ concentration, some- 
times to less than half that m the muscle bundles 

Microscopical studies of the scarred areas in the hypertrophied hearts 
showed a marked disturbance of the muscle-capillar)'- relationship 
Muscle fibres were frequently partially or completely surrounded by 
scar tissue, and fibres in various stages of degeneranon were found The 
important point, from our vievqioint, was the fact that many of these 
fibres v'ere vathout capillaries In many fields, also, the capiilanes were 
fairly evenl)'" distributed m the scar tissue where the fibres had com- 
plete!)^ disappeared 

It IS obvious that the efficiency of fibres vathout capillaries and of 
capillaries vathout fibres in perforrmng their respective functions might 
be seriousl)^ interfered with 

With the guidance and help of Professor J R Musselman of the 
Department of Mathematics of Western Resen’-e University we have 
studied the data of the quantitative relationship of the capiUanes to the 
muscle mass It was found that a high order of correlanon exists— so 









Fig 9 — Scar in mjocnrdium (rheumatic fe\er) showing distribution of capillaries 

high at times that it suggests the possibility of a governing biological 
law There is, for instance, a pracucally perfect positive correlation 
betw een the heart weight and the average muscle-fibre diameter Thus, 
if the heart weight is known, the average muscle-fibre diameter can be 
calculated with a probable error for the predicted value of ± i 435 mu 
Likewise, between the average fibre diameter and the number of 
capillaries per sq mm there is a close correlation and, if the fibre di- 
ameter IS known, the capillary concentration can be calculated with a 
probable error for the predicted value of ± 209 capillaries 

As a result of these two correlations, the expected correlation be- 
tv'cen the heart weight and the capillary concentration was found to 
exist, so that, given the heart weight, the capillary concentration can 
be calculated 

And, in similar manner, the fibre-capillary ratio can be predicted 
from the patient’s age 

One can also calculate the capillar)’’ surface area available for the 
diffusion of o\)’gen and the exchange of metabolites in a cubic centi- 
meter of muscle This was found to be 
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Hearts of children H45 sq cm. 

Adults (normal) llgl <• « 

Hypertrophied 623 “ “ 

When this ratio is plotted against the heart weights (Chart V), the 
hearts of children and normal adults show the same wide range, without 
apparent correlation to heart weight The hypertrophied hearts fall well 
below the range of the normal hearts and show a defimte rectilinear 
negative correlaaon of high degree with the heart weight. This we in- 
terpret as showmg that, m the normal hearts of children or adults, the 
capillar}^ surface per cubic centimeter of muscle is constant and inde- 
pendent of heart weight 

At this pomt the temptation to speculate is almost irresistible Our 
observaaons on the changes durmg hypertrophy show that, as the heart 
enlarges, the distance from the capillary wall to the penphery of the 
muscle mass which it supphes becomes greater This means that the 
route over which oxygen has to diffuse and metabohc products have to 
travel mcreases m proportion to the degree of hypertrophy Moreover, 
the actual capillar)’- surface available for exchange is markedly decreased 
per cubic centimeter of muscle It seems safe to say that at some stage 
m the course of hypertrophy a pomt will be reached where metabohc 
exchange vnll be seriously mterfered with 

Chemical studies designed to find out whether h)’pertrophy mter- 
feres vnth the exchange of metabohtes are not yet sufficiently advanced 
to answer this question, but a few observations have been completed 
and are perhaps deservmg of bnef mention 

The ox)’'gen utilization by the heart muscle has, m the past, been 
studied, for the most part, either m isolated hearts or heart-lung prepa- 
rations Katz and Long^” have shown that skeletal muscle can establish 
an appreciable oxygen debt ^vlthout harm, whereas heart muscle m the 
same ammal can tolerate very httle oxygen debt Indeed, any appreci- 
able dimmution m the oxygen m the artenal blood reflects itself imme- 
diately m the u’eakemng of the heart beat 

Oxygen, of course, is required for the removal of lactic acid, and 
It was shovm by these workers, as well as by others, that the heart tol- 
erates only about one-quarter of the lactic acid concentration that 
skeletal muscle does The heart, therefore, is dependent upon its con- 
temporar)’- oxygen supply m order to function efficiendy 

Hastmgs and Blumgarff^ have recently found that brief penods of 
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Table II 

Coronary artenal-venoas oxygen difference in dogs 
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Arterial 

Coronary vein 
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1 

voU % 

voh % 

% sat 

vols % 

%sat j 


% sat 

161 

12 7 

81 

26 

18 


82 

17 6 
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92 

31 

18 


73 

181 

17 6 

97 

98 

53 

13 3 

74 

207 

20^ 

98 

60 

21 

16^ 

71 

19 8 

18 8 

95 

6^ 

31 

131 

66 

15 6 

12 5 

81 

86 

23 


60 

23 1 

21 0 

90 

37 

16 

15 7 

67 

218 

19 1 

88 

28 

12 



21^ 

181 

85 

26 

12 



221 

17 2 

79 

38 

15 



23^ 

20^ 

88 

37 

16 




anoxemia produce measurable chemical changes m heart muscle, m 
the absence of histological change 

In work now m progress with J W Pnce and D E Gregg, the 
oxygen uolizaaon of the normal heart is being determmed in the dog 
With the animal anesthetized and, therefore, at complete rest, blood 
samples have been collected under proper conditions and as nearly 
simultaneously as possible, from the left ventricle, the coronary smus, 
and in some mstances from the femoral vem 

The percentage saturation of oxygen m the venous blood from the 
coronary smus was constantly and surpnsmgly low The figures ranged 
from 12 per cent to 53 per cent, with an average of 23 per cent, whereas 
the average saturation of the femoral venous blood was 70 per cent 

The followmg experiment illustrates the methods used The heart 
was exposed under sodium pentobarbital anesthesia with artificial respira- 
tion In some mstances the chest was closed and made air tight by means 
of the pencardium, which was sewed to the walls to form a cradle m 
which the heart could beat outside the chest This procedure also en- 
abled the animal to breathe normally Care was exercised to avoid ten- 
sion on the vessels and nerves at the base of the heart Each set of three 
blood samples was taken vathin a period of five minutes The followmg 
results from one experiment are typical 
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Tabi^: III 

Percentage Of saturation 



ARTERLAL 

^ VEXOTJS 

1 

HimiMch &. Castle 

92-108 
a^ 99 

12-64 
av 38 

Gastrocnemius, exercised 

Barcroft &, Kato 


61-70 

1 ( 

Price, Gregg & Wearn 

79-97 

i 

12-53 

av 23 

Heart anesthetized dog 


Oxygen capacity M'^as determined on each blood sample and each 
percentage saturation value was calculated from correspondmg content 
and capacity values 

Barcroft and Kato, in 1915,^" and Hunvach and Casde,^® in 1927, 
determmed the O2 utihzation m the restmg and exercised leg muscles 
of dogs A comparison of their findings with ours is shovm in Table III 

From these figures it is obvious that percentage saturanon of the 
venous blood of the heart of a dog at rest is significantly lower than 
the venous blood from exercised skeletal muscles The heart, in what 
might be called a restmg state, therefore, leaves ver}^ little ox)''gen in 
the coronary venous blood 

This almost complete use of available oxygen by the normal heart 
offers a plausible explanation for the findmgs of Katz and Long that 
the heart voll not tolerate an oxygen debt It also suggests that any in- 
crease in work by the heart must be met by an mcrease m the coronarv’^ 
blood flo\v, which could be brought about either by the opening of ad- 
ditional capillaries or by an\mcrease in the velocity of the flow of blood 
in those capillaries already o'^en 
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In regard to the openmg of additional capillaries it may be said that 
in numerous experiments m our laboratory we have never been able 
to demonstrate an intemuttence of flow in the capillary bed of the myo- 
cardium, nor has any convincing evidence of mtermittence ever been 
published, of which I am aware Our work is stdl in progress, but it 
seems very hkely that the heart uses all of its capiUanes at all times The 
mechanism available, therefore, for meeting strain is most probably an 
increase in blood flow in the coronary circuit 

It IS now generally accepted that the muscle pigment also plays a 
role in oxygen transfer and storage Whipple"’'* and his co-workers’^'' 
have shotvn that myoglobin, or muscle hemoglobm, is present in the 
myocardium of puppies to the extent of 100-200 mg per 100 gm of 
muscle, increases to 300 mg at puberty, and reaches 300-400 mg in 
adult dogs They showed that exercise or activity can increase the 
amount of pigment in the myocardium and the lowest values were en- 
countered in the most inactive animals 

Hurtado et al observed that dogs kept at high altitudes in the 
Andes have more myoglobm than dogs kept at sea level This findmg 
was interpreted as an adaptation to facilitate O2 exchange m the face 
of chrome anoxerma 

In view of the increase of myoglobm in heart muscle during normal 
growth and dunng the chrome anoxia of high alutudes, we have begun 
obsen^ations upon the muscle hemoglobin in normal and hypertrophied 
human and rabbit hearts Whde our data are too few to justify final 
conclusions, we have found, thus far, no appreciable difference in the 
myoglobm content of normal and hypertrophied hearts of rabbits or 
man These results are in keepmg with those of Cowan and Bauguess,®^ 
who found no increase in myoglobin in hypertrophied hearts m rats 
If these findings prove to be constant they will represent another fun- 
damental difference between the process of hypertrophy and that of 
normal grotvth 

Several changes occur in hypertrophy, therefore, which at some 
stage of the enlargement wiU impede oxygen diffusion and the exchange 
of metabolites At what point durmg the process of hypertrophy and 
to what extent they interfere must axvait further study of the metabohtes 
M ith a simultaneous measurement of the flow of blood in the coronary 
arteries 
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EFFORT, TRAUMA, OCCUPATION AND 
COMPENSATION IN HEART DISEASE* 

Arthur M Master 

Associate in Medicine and Physician in Charge, Cardiographic Lahoraton 
The Mount Sinat Hospital 



-^ECAUSE of the frequency of heart disease the quesuon of 
compensauon in relation to it has always been an im- 
portant problem, and it is even more so today as a result 
of a great mcrease m the number of \vorkers employed 
5^ in the national defense program 
For a number of years my colleagues and I have been especially in- 
terested m the role of effort, work and trauma in various heart diseases 
and have collected data on this subject ^ Tonight I should like to state 
my conclusions concernmg compensability in the mam conditions of the 
heart I have been seemg compensation cases over a period of ten years 
but their number forms only a small part of my medical practice This 
has enabled me to avoid the error of the man doing only compensation 
work vho tends to think that effort and trauma play a role m e\er^^ 
disease and the error of the man who does not mterest himself at all in 
compensation and beheves that it offers no problem 

As a physician I am concerned here \vith the medical aspects of the 
problem and not with the numerous legal ramifications which may at- 
tend individual cases In each case the followmg questions should be 
considered ( i ) Was the stated effort, occupaaon or injuty capable of 
producing the s}'Tnptoms of the patient or the damage m the heart found 
on exammation^ (2) Was heart disease present pnor to the stram or 
accident^ The latter may have aggravated a preexistmg heart condition 
or may have been comcidental (3) If the strain or mjury has damaged 
the heart, how long will this effect persist^ Usually s)TTiptoms referable 
to effort or trauma last a relaovely short time, that is, hours, days, v eeks 
or at most several months If symptoms persist, or appear, later than this, 
they may be related to the antecedent heart disease, and not to the ex- 
ertion or injury 


* Delivered Februarj 4 1941 before the Association of the Bar of the Citj of Xeii r 

«;ymposium in cooperation %Mth The New \ork Acaderaj of Medicine and the Medical boci > 
the Count} of New \ork 
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The problem requires careful consulei.Uion ami must Ik iipiK’(>i\i'l\iHl 
with an unbiased mind A good gcneial uile lo umemlui is Unit tho 
mten^al benveen an effort or accident and the onsti of sym|Moins i" 
usually short, the latter arc delayed in only a few insianots 

In the coiurse of my talk 1 shall illustiatc my point by (iling (hurt 
case reports I wish to cmphasi/e the fact that 1 shall pin post ly omit 
those m Avhich a relationship to effort oi tiauma is obvious aiitl ii'iuhly 
admitted I shall quote only those cases icfciicd to nil as luai’l I’omli 
nons causally related to effort and trauma, but in wlmh I think any 
association was dubious or not present 

Hypertenmn and Arteriosclenms In spite of thi vtiy tslinsivi t\ 
penmental performed in the past few ycais tiu taiise of oiilinaiy 
high blood pressure or essential hypertension, that is, ilu type not tint 
to obvious kidney disease, remains obscure Wi know that then is a 
familial tendency and a frequent association with obtsiiy and [dandtilai 
disturbances It is a chronic condition which (onus on giadnally and 
often without symptoms, and is not conipensahlt , ('Ins applu'i ak't) to 
enlargement of the heart and hardening or scleiosis of the aiKiici, both 
of M^hich result from or accompany high blood |m"Mii(. (-'aidiae tii 
largement and arteriosclerosis develop ovtra pt nod of ytais and cannol 
be related to any particular event or tffoil, (ntidtnially llit Kini 
“chronic myocarditis,” which has been appbtd lot)'(ly to lb!' lypi of 
heart disease, should be discarded Iivitad t)n( <lK)nld spttify (‘bn»ni( 
disease of the coronary arrerie' with 'carniif' oi fd)io'i( (d ilit (it ail 
muscle When high blood pre'Mirt and baidtinng f»f ibt at It i its liavt 
become developed after a nnoibtr of ytat', '(vtial ('taiiplitsiliom ni,iy 
occur 

“Stroke'’ A “stroke” may f>( prt>dn('(d in ifittt ways, 'Ibt t'om 
moncst IS nipmre of a <mall artery in (be btaiti ttsttlittig iti be tot<ttbag( , 
Secondly, a cle)r or rbrornlK/i' m,iy fe.rm le.rady iti a small bleaitl vt<<f|, 
Thirdly, a clot may Ik eb'loelgeel fre.m a elise,ised he,i(| atitl ,(ii ei(iboln< 
may settle m tlie ()rairi All tliree <d tlti'e resnll tit fl,mi,i|et lf» bi,dfi (Is 
sue and may be follov/eel by \(>'‘ of ee.n'e ie<ii tit" (.atalyn , t (t , t'/bte b 
may be very brief m eliiraftoo e>f m,iy ptf'i t ( btbevt (bat (Ik (Idtd 
type, namely, elis|e)elyeirinif of a e le.f ftom (Ik bt til i /Ke<b,ibly ot/i 
related to e ffort 'f Ik re bition e,f ee re (k d bonOrib igt kkI (bfeimiK-si'a to 
strain, bew/fver, i, ne.f e|ef,(,)(e '(Ik f/eiKrd e»j.mKfO I fliK (Ik/ ait 
eluc ti) I Htde I liny e,f t Ik ai r/ r k ukI e.e / nr iiKlt jK ikIi ot 1 / ol e (b/| | , blit 
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or illness before lifong a thirty-five pound bolt of cloth, follovong 
which he experienced an attack of pam I saw him three years later and 
he claimed that since that attack he had felt pam over the heart when- 
ever he exerted himself In spite of repeated questiomng he was firm 
m his statement that he had never felt any pam pnor to the effort de- 
scribed Yet nvo physicians testified that he had expenenced heart at- 
tacks with pam three years and mm years before the effort, durmg one 
of which he had been m a hospital, and that several confirmatory elec- 
trocardiograms had been taken I too, found on exammaoon that this 
man had had heart trouble for many years Therefore, only the attack 
of pam immediately followmg the liftmg of the bolt of cloth was 
compensable, and only for a short time, the pam over the heart durmg 
the followmg years, like that prior to the exertion, was associated vnth 
his long-standmg heart disease and was unrelated to the effort described 
This experience is qmte a common one not only m my otvn pracnce 
but, I am sure, m that of other physicians 

Coronary Occlusion or Thrombosis This is the heart attack, which 
IS characteristic and usually easy to diagnose It also produces typical 
changes m the electrocardiogram It occurs most often benveen the ages 
of 50 to 60 years, but one-third the cases are under 50 The great ma- 
jority of patients have had high blood pressure and angma pectoris due 
to coronary disease About three and one-half times as many men as 
women sustain an attack The latter is the result of a sudden complete 
obstruction of one of the coronary arteries by a clot This cuts off the 
blood supply to a large area of the heart and death of the affected muscle 
occurs, a condition called cardiac infarction It is agreed that a clot 
does not form m a coronary arter)>" unless that artery is already hardened 
or diseased 

Effort and Coronal y Occlusion In a series of 1700 attacks of coron- 
ary occlusion" detailed histones have revealed that the attack was not 
related to effort, excitement, occupation or other external factors, for 
It began practically always durmg sleep, rest or some routme activity 
The attack occurred durmg or duectly after unusual stram m only 2 per 
cent This is an msigmficant figure smce aU of us exert ourselves at least 
several times a day and if effort were a factor m precipitatmg coronary 
occlusion, the majority of attacks would be associated vath exertion 
Coronary occlusion would therefore be far more common than it is 

Recently one author^ has reported two cases m which a heart attack 


Heart Disease 


783 


occurred while playing baseball One man of 45 stumbled and fell on 
his buttocks while batting at ball and had the attack Another man of 
43 shpped while playing ball and had the attack as he tried to right 
himself The author, m all senousness, attnbuted the heart attack m each 
case to the mishap Surely if such slight exertion were capable of m- 
ducmg a heart attack it would be unsafe for any person over 40 or 45 
years of age to do much more than remam quiet or at most walk slowly 

Another pomt agamst attributing any influence to effort m the onset 
of coronary occlusion is the fact that in the 1700 cases studied almost 
100 of the attacks were sustamed by persons who had been m bed for 
considerable periods suffering from a chronic ailment such as lung ab- 
scesses, cancer, heart failure Certainly the problem of exertion does not 
arise in this group 

Occupation and Coronary Occlusion Occupation did not play any 
role m coronary occlusion for m our senes of 1700 cases it occurred m 
all types of occupation and professions and m all strata of society Fur- 
thermore, we divided our cases mto three groups, laborers and workers, 
storekeepers and busmess men, and professional persons, and found that 
the proportion of each of these groups was practically the same as m 
the general population of New York City ^ Thus, coronary occlusion 
IS just as apt to occur m the executive sittmg behmd a desk or even re- 
tired as m the longshoreman hftmg hea\y weights Obstruction of a 
coronary artery takes place m the natural course of coronary artery dis- 
ease, and, as we have shoivn, is not caused by exertion even if the latter 
IS unusual Surely it is not related to ordmary activities performed every 
day Yet, I have been asked to exarrune cases m which coronary occlu- 
sion was attnbuted to such routme occupational activities as runmng an 
elevator (M B 8418), blockmg hats (S S 7545), workmg at a small 
punch press (P S 7642), a mail dispatcher (D S 7823) hftmg a 
twenty-five pound bag, a common performance m his ]ob, carrying two 
bundles totahng twenty pounds (A G), a milkman (N S 9518) walk- 
ing up a flight of staus wnth only four quarts of milk in a contamer, he 
had been doing much harder work for twenty years All of these men 
had had heart disease for many years and the heart attack or coronary 
thrombosis was part and parcel of this process, not affected by external 
factors such as work 

Hechamsni of Coronary Occlusion Our conclusion that effort does 
tiot play a role m coronar}'^ occlusion is based on climcal data in a very 
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large senes of paaents On the other hand, largely on theorencal 
grounds, some wnters have stated that coronary occlusion can be preci- 
pitated by eflFort. They base this opimon upon recent pathological stud- 
ies showmg that m the natural course of artenosclerosis, that is harden- 
mg of the arteries, hemorrhages form m the linin g of the artenes and 
that such an mtimal hemorrhage m a coronary artery often imuates the 
formation of a clot or thrombus Their reasomng is that unusual effort 
and excitement produce a rise m blood pressure or directly result in the 
hemorrhages just mentioned This is purely speculative smce there is no 
evidence at aU for it ^ As a matter of fact, a number of observations point 
agamst the vahdity of such a theory W e have found these hemorrhages 
just as frequently m persons \tathout elevated blood pressure and in 
patients who have been bed-ndden for weeks or months, as m persons 
who have high blood pressure and who exert themselves Moreover, 
Wmtermtz® mjected flmd mto the coronary artenes of men dymg from 
heart disease under the unheard of pressure of 500 to 1000 mm Hg 
without producmg these blood vessel ruptures It seems clear that ele- 
vation m blood pressure is not the cause of these It would be no more 
reasonable to assume that the destruction of red blood cells m the body, 
which IS a natural, physiological process gomg on all the time, was the 
result of effort or was influenced by it 

The Freviomtory Phase of Coronary Occlusion In the few bona 
fide cases m which a heart attack occurred dunng unusual exertion or 
excitement the relationship was comcidental We have calculated that 
500,000 attacks of coronary occlusion occur annually® and it is natural 
that a number of them take place dunng work It takes time for the 
occlusion to form'^ and m these patients the final obstruction happens to 
take place m the course of their work but it is not brought on by it 
This concept explams the observanon of lesser degrees of pain several 
days or even weeks prior to the acute attack Durmg the premomtor}’’ 
stage the patient usually is well enough to contmue working, and, if he 
performs some unusual exertion, he is apt to feel pam or the seventy 
of the occlusion may be mcreased But I repeat that the occlusion had 
already been m the process of formation and its completion is unrelated 
to effort We have had the opportumty of observing a number of pa- 
tients during the premomtory phase and have put them to bed In spite 
of this they went on to develop the complete attack after several days 
or weeks Thus, S C No 9587, a man of 65, had sustained heart attacks 
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nine and seven years before, but had been free of pain smce then Sev- 
eral weeks previously he began to complain of frequent chest pam I saw 
him after several days and suspected that a coronary occlusion was m the 
process of formation Accordmgly, I put him to bed, m spite of which 
he suffered a typical acute heart attack three days later 

In summary, we have shown that coronary occlusion is not pro- 
duced by effort smce it occurs almost always m the absence of unusual 
stram and just as often m those whose work is very hght as m those 
who do manual labor 

Cardiac Infarction Without Coronary Occlusion Acute Coronary 
Insufficiency At this pomt I wish to emphasize that I have been speakmg 
of the classical heart attack, that is, coronary occlusion or thrombosis, 
m which an obstruction forms m one of the coronary artenes and re- 
sults m destruction of a certam area of heart muscle, a condiaon termed 
mfarcaon The latter can also occur without obstrucaon of a coronary 
artery For example, when the coronary artenes are hardened or scle- 
rouc, they are too narrow to permit an mcrease of blood to flow”^ through 
them which is required when the patient exerts himself or becomes ex- 
cited As a result of not receivmg enough blood and ox)'-gen the muscle 
becomes necrotic or mfarcted This results m pam and even m death 
This condiaon is called coronary insufficiency with mfarcaon or necro- 
sis of the heart and usually can be distmguished from coronary occlusion 
or thrombosis with mfarcaon ® Unhke the latter it may m certam m- 
stances be caused by effort, excitement and trauma and therefore is com- 
pensable I shall cite a case to illustrate coronary insufficiency with 
necrosis or mfarcaon of the heart muscle, without complete coronary 
artery obstrucaon 

A1 M, a woman of 72, was attemptmg to cross a busy thoroughfare 
but was fnghtened back to the curb by a passmg automobile which did 
not qmte touch her Soon after reaching the sidewalk she coUapsed and 
by the ame an ambulance had arrived she was dead At necropsy the 
medical exammer found a severe degree of chrome heart disease but no 
acute thrombosis In this case the fright mcreased the demand of the 
heart muscle for blood but this could not be supphed Incidentally, if 
the automobile had mjured the woman, no matter how shghtly, the 
death would have been attributed to trauma This emphasizes the neces- 
sity of exercismg great care m compensaaon cases 

Operation and Coronary Occlusion Several years ago we drew at- 
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tennon to the fact that an operation, even if minor, may he followed 
by heart involvement This is usually due to coronary insufficiency but 
in some cases it is possible that coronary occlusion is induced by opera- 
tion Thus A M No 8706, 39 years old, mjured his finger at work and 
It became infected After some time it -was incised and three nights later 
he sustained a heart attack There was no history of heart symptoms 
at any time prior to the operation and it is possible that the latter was 
causally related to the attack 

Ulteuiuatic Fever and Chrome Cardiac V alvidar Disease Rheumatic 
fever is really a disease of the heart Its cause is unknown but the onset 
IS often associated with a sore throat or cold The first attack usually 
occurs in childhood or adolescence and recurrences are very common 
Severe effort has been considered by some a competent cause of a re- 
currence of rheumatic fever but in the cases m which the question of 
such causal relationship has arisen I have not been convmced of such an 
association I may mention the case of a workman S R No 9245, a 
man of 35, m whom many jomts became inflamed foUowmg a fall 
These seemed to be related until it was discovered that he had come 
to work limping prior to the fall It is most likely that the jomt inflam- 
mation had been present before the mjur)’- 

During the acute stage of rheumatic fever there is an acute inflam- 
mation of the hnmg of the heart valves, 1 e , endocarditis, and of the 
heart muscle, that is, myocarditis In most cases a chrome deformity of 
the valves, 1 e , chrome cardiac valvular disease gradually takes place 
over a penod of months or years, causing leakage through the valves and 
resulting in enlargement of the heart and murmurs audible to the e\- 
ammer Ail these are progressive changes m the course of rheumatic 
fever and cannot be ascribed to any external event If a murmur is dis 
covered following some unusual stram it is almost certain that the 
murmur antedated the exertion by many months at least, even though 
the patient vms unav^are of any trouble m his heart We have already 
pomted out that m chronic heart disease heart failure is usually associ- 
ated with infection This applies particularly to rheumatic heart dis- 
ease, but in rare mstances heart failure may come on acutely foUovung 
severe strain 

Syphilitic Heart Disease S}'philis often results, after a number of 
years, in deformity of the aortic valve of the heart or m disease of the 
large artery leaving the heart, namely, the aorta, in which a bulge or 
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aneuT)^ may form These changes are due solely to the sj^hihtic m- 
fecnon and not to any external factor such as occupation, effort or 
trauma The disease of the aorta and aortic valve usually comes on very 
insidiously and gives rise to symptoms only after the lesion is fully de- 
veloped Therefore, when some specific event or effort is more or less 
comcidental vnth the onset of symptoms it seems natural to the patient 
to attribute these to the effort or accident, whereas actually the under- 
lying condition had been present for many years We have seen that 
this apphes as well to cases of coronary artery and rheumatic heart dis- 
ease Although a syphihtic aneurysm of the aorta is not produced by 
effort or trauma, the question arises whether these may cause rupture 
of such an aneurysm which is already present It is possible that severe 
trauma may do so but I beheve that effort does not My remarks apply 
as well to aneurysm of the aorta produced by rheumatic fever and 
arteriosclerosis 

Dissecting Aneiirysni of the Aorta There is another r\’-pe of aneur- 
ysm of the aorta called dissectmg aneurysm of the aorta It is a rare 
condition that occurs as a result of advanced hardemng and degenera- 
tion of the medial wall of the aorta, usually m association with high blood 
pressure Because of the latter it has been claimed that the process may 
be miQated by some unusual exertion, or that the latter causes rupture 
and fatal hemorrhage I beheve, however, that this occurs at rest or dur- 
ing sleep more frequently than durmg exertion and may be independent 
of these or other outside influences 

Trainm of the Heart The heart and large blood vessels defimtely 
may be traumatized as a result of external mjur)'’, and, indeed, it is re- 
markable that the heart is not mvolved much more commonly, m view 
of the frequency of accidents The mjury may be direct to the chest or 
indirect to the abdomen Also it may or may not penetrate the chest 
wall Penetratmg instruments such as a knife or dagger may cause a tear 
m the heart muscle or aorta, ^vlth these there is usually blood in the 
pericardial sac around the heart 

Trainm and Valvular Disease Not infrequently the question anses 
whether a murmur in the heart, signifymg a damaged valve, has not 
resulted from a strain or mjur)'- I hardly beheve that effort can produce 
changes m the valve even if it was previously diseased, but trauma of 
rhe heart may cause rupture of a vdve Yet this must be a vet}’' rare 
occurrence, indeed This problem is almost always simplified by the 
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finding of enlargement of the heart and other murmurs presumably pres- 
ent for a long time, providing that the murmur m question was long- 
standing I saw such a case several years ago A pamter, H G No 
8979, 39 years old, claimed that he had been entirely well until six 
months previously when an iron gate weighmg 200 pounds became un- 
hmged and hit him m the lower back He was forced to go home but 
returned the next day and contmued at his regular employment during 
the next five months, when he found that work was too difficult for 
him He was unable to carry a ladder or cans of pamt and complamed 
of shortness of breath On exammation I found two murmurs, indicating 
disease of both the aortic and rmtral valves, and the size and configura- 
tion of the heart were those associated with a heart condition of many 
years’ standmg This proved that the blow to the patient’s back obvi- 
ously played no role Only when there is a defimte history of mjury to 
the heart and no evidence of previous heart disease may a murmur rea- 
sonably be attributed to the accident 

Covmwtio and Contuno Cordis A blow against the chest or abdo- 
men may cause either of nvo condiaons there are functional derange- 
ment (commotio) and brmse (contusion) of the heart In the former 
there are no actual anatomical changes m the heart, but, as m concus- 
sion of the brain, there is a physiological disturbance m the function of 
the heart resultmg chiefly m irregulanties m rhythm In contusion of the 
heart the impact of the chest waU against the heart is more forceful, 
resulting m actual damage m the heart muscle, chiefly hemorrhages and 
lacerations A favorite accident producmg this condition occurs at the 
steermg wheel with pressure agamst the chest Such an accident may 
also rupture the heart and blood vessels When the heart is bruised, 
heart failure with congestion of the lungs may set m acutely and result 
even m death Occasionally the heart failure advances more gradually 
and IS evidenced by swelhng of the hver and legs 

Traiima and Coronary Occlusion In the hterature trauma has some- 
times been considered a competent cause of coronary occlusion or 
thrombosis However, a detailed study of the subject^ and the experi- 
ence of my colleagues and myself have convmced us that trauma never 
precipitates classic coronary occlusion or thrombosis The reported cases 
in which coronary occlusion was attributed to trauma prove on closer 
study to be actually instances of contusion of the heart muscle and not 
coronary occlusion When the latter was present, its relation to trauma 
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was entirely coincidental Let me cite a case 

H G No 7698, 46 years old, was feekng tired and out-of-sorts one 
day when he went to work While stacking coils one shpped out of his 
hand and struck the front of his chest Pam developed after a short 
time but he contmued workmg for five days By that tune the pam had 
become severe and he consulted a physician An electrocardiogram 
showed that he had sustamed a recent coronary occlusion It was my 
opmion that the patient had long-standmg disease of the coronary ar- 
tenes and that the occlusion had been fonrung or had been completed 
pnor to the trauma and actually may have led to the accident. This was 
mdicated by the fact that the man did not feel well before conung to 
work Tiredness is a common premomtory symptom m coronax)’" occlu- 
sion In any case, the mjury did not produce the occlusion Cardiac 
damage may be caused by trauma, but it is due to contusion of the heart 
and not coronary occlusion The differentiation can usually be made 
with the electrocardiogram - 

AVhen the heart is injured symptoms usually appear soon after the 
trauma has been sustained However, occasionally an attempt is made 
to link an accident to a heart attack many months later Thus, F S C , 
a man of 45, suffered a fracture of the skull from which he gradually 
recovered Eleven months after the accident he sustamed a coronary 
occlusion which was attnbuted to the accident, m spite of the long 
mten^al and the fact that the man had long-standmg heart disease ivith 
hj'pertension 

Trainna and Angina Pectoris Due to Coronary Sclerosis What has 
been said of the relation of trauma to coronary occlusion holds to a 
great extent for angma pectoris due to coronary sclerosis Contusion of 
the heart may result m pam m the heart region soon after the accident, 
which may be repeated durmg a relatively short penod But repeated 
attacks of pam or persistent angma pectoris over a penod of months 
or years should not be attributed to mjur)^ to the heart except m the 
rarest cases Angma pectoris, as we pomted out earlier, is associated with 
disease of the coronarj'- artenes, a process that takes years to develop 
In contusion the heart muscle, and usually not the coronary artenes, is 
injured and healing takes place after several weeks, with subsidence of 
s\Tnptoms The following case illustrates the problem J A No 6927, 
46 years old, claimed that he v as n ell unnl the truck that he was dmung 
turned over and his left hand and arm v ere injured and his chest bruised 
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The laceraaon of his hand was sutured and he remamed in the hospital 
eight days Two or three weeks after the accident, he began to notice 
pain in the chest when he walked This symptom persisted Examma- 
tion showed that he had had elevation of blood pressure and heart dis- 
ease for some time This was the basis of his heart pam, further proof 
of which IS afforded by the relatively long period of nvo or three weeks 
which elapsed between the accident and the onset of the pam 

Traiima and Bacterial Endocarditis In rare mstances trauma may 
produce an infection from which the germ may enter the blood stream 
and result m blood poisonmg with infection of the heart valves, that is, 
an acute mahgnant endocarditis This is the only type of endocarditis 
which is compensable One common tj'pe of infection of the valves, 
subacute endocarditis, almost always takes place on valves previously 
diseased, either smce birth or after rheumatic fever or syphihs In most 
cases the infection is caused by a specific germ, the Streptococcus viri- 
dans Although it is sometimes claimed that this disease may result from 
mjury, there is no proof of this Indeed, it is very unlikely since the 
Streptococcus viridans is practically ubiqmtous If an infection with this 
germ, resultmg from trauma, could produce endocarditis the latter 
would be very common, whereas it occurs relatively infrequently Fur- 
thermore, m hospital and private practice, a history of external abrasion 
or wound is never obtained in these cases 

Accidents Caused by Heart Disease In considermg trauma one must 
not forget that a person with heart disease, no matter what the t)q)e, may 
sustam an accident as a result of temporary disability due to the disease 
Unless one is careful the accident may erroneously be considered the 
cause of the heart condition For example, a man, I J G , 6o years old, 
was drivmg his automobile and ran mto a lamp post Exammation soon 
after revealed that he had suffered a heart attack At first this was attnb- 
uted to the accident However, several vatnesses stated that they had 
noticed the man slump in his seat pnor to the accident It was probable 
therefore, that the heart attack had occurred first and, as a result, he 
had lost control of the wheel The heart attack was associated with long- 
standing heart disease 

Cardiac Irregularities Occasionally an urregulanty of the heart 
rhjnJim may set in suddenly during heavy work or after unusual strain 
The most common serious irregularity is termed auricular fibrillation 
In this condition the rhythm is completely irregular It may be transient 
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or permanent Usually it is found in patients with heart disease but it 
may also occur when the heart is not affected orgamcally If it persists 
heart failure may ensue While the nregulanty usually sets m without 
any precipitatmg factor, it may follow an effort or mjury m which case 
It IS compensable even if the heart was abnormal If the irregulanty is 
transient the penod of compensation should end -with the cessation of 
the arhythmia unless it has been severe enough to mduce heart failure 
The following case illustrates the difEculty frequently encountered 
m determmmg the precipitating cause of auricular fibrillation H J , 33 
years old, carried a bo\ weighing 25 to 30 pounds from the street floor 
to the basement when he suddenly developed rapid irregular heart ac- 
tion He had had five or six similar episodes previously He smoked 
thirty cigarettes and drank three cups of coffee daily Investigation 
showed that he was suffermg from overacnon of the thyroid gland, that 
IS, hyperthyroidism or Graves’ disease Several possible causes of the 
heart irregulanty were therefore present Thus, Graves’ disease is often 
associated with attacks of auncular fibrillation The latter may also be 
precipitated by tobacco or coffee m susceptible persons Finally, the 
exertion may have induced the attack 

These remarks about auncular fibrillation hold good for another 
disturbance m rhythm, namely, paroxysmal tachycardia This is a sud- 
den rapid, regular beating of the heart which may last a short time or 
several days It is particularly apt to occur m people with normal hearts 
Skipped beats or premature beats may appear foUowmg severe exertion 
or excitement, but they have very little significance They are exceed- 
mgly common and probably occur occasionally m aU of us, although 
most people are not aware of them 

Carbon Monoxide Poisoning In carbon monoxide poisomng the 
oxygen in the blood is replaced by the carbon monoxide and the tissues 
of the body are depnved of ox}'’gen, a condition called anoxemia As a 
result, damage is done to the blood vessels and tissues of the body Al- 
though the brain is chiefly affected by the anoxerma the heart muscle 
may also be mvolved If the patient sunnves the acute stage, this cardiac 
damage may become chrome and produce such sjnmptoms as heart pam, 
shortness of breath and even heart failure How e\ er, I am convmced 
that, as in the case of effort and trauma, carbon monoxide poisoning 
does not produce classical coronarv occlusion or thrombosis A number 
of w riters ha\ e published cases purporting to show a causal relationship 
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between the nvo but the evidence has been vet)’- uncnacal Often the 
diagnosis of coronary occlusion has been made when actually merely 
heart damage is mdicated Most of the claimants were over the age of 
45 and therefore probably had had diseased coronary artenes for some 
time The followmg case report® is a typical one in which coronary 
occlusion was attributed to carbon monoxide, but the improbabihty of 
any relaoonship -uall be obvious A man, 36 years old, had hved near 
an oil and gas field and burned unrefined wet gas He developed an ill- 
ness characterized by temperature of 103°, stupor, dehrium, cold s\veat, 
nausea and vomitmg A diagnosis of coronary thrombosis was made, 
resultmg from the chrome inhalation of carbon monoxide, even though 
no confirmatory laboratory tests were made Even if the diagnosis of 
coronary occlusion is assumed to have been correct, its relation to the 
gas IS purely speculative 

Before one attributes heart disease to carbon monoxide poisoning 
one should be certain that this has actually occurred and that heart dis- 
ease had not been present previously However, it must be remembered 
that carbon monoxide may aggravate a heart condition 

Effort Syndrome An mterestmg and important condition m com- 
pensation IS effort syndrome or neurocirculatory asthema or “soldier’s 
heart ” Ongmally desenbed during our Civil War by Dr DaCosta and 
studied m detail m the World War, it is also met m civihan hfe It occurs 
m men more frequently than m women, and particularly m thin, asthemc 
persons m the young adult age group It is a disturbance or weakness 
of the nen'^ous control of the heart and circulation, and thus is a func- 
tional disorder, that is, there is no orgamc disease of the heart In addi- 
tion to numerous ob\Tously nenmus and stomach complamts, heart dis- 
ease may be simulated by such symptoms as pam over the heart, palpita- 
tion and shortness of breath The chest pam may be quite severe 
Furthermore, there may be murmurs and changes m the electrocardio- 
gram The abihty to exercise may be diminished As a result, these 
patients often seem mcapacitated However, a careful history and exami- 
nation usually distmguish this condition from true or orgamc heart 
disease This disorder occurs m persons of constitutionally nervous ten- 
dency These people may go along relatively weU for long penods and 
then break dovm completely when faced with a specific situation or 
event Acute s)TTiptoms may be precipitated by an emotional upset, 
whether it is an accident, a fright, or an unpleasant task, and it is some- 
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times difficult to exclude these factors as compensable It is my impres- 
sion that this disorder is only excepaonaUy compensable smce these 
people are always on the brmlc of a precipice and symptoms are apt to 
appear at almost any tune In one case, E C , 2 1 years old, who com- 
plamed of pam over the heart I discovered that sixty to eighty cigarettes 
were smoked daily and the pam may have been due to this A careful 
history m these cases usually reveals adequate psychological cause for the 
patient’s symptoms 

The Importance of an Accurate History At this pomt it wdl be 
obvious that m determining compensabihty foUowmg effort or trauma 
it IS essential to obtam a very complete and accurate history The latter 
should be taken m great detail and without any prejudice, and should 
mclude not only the events connected with the stram or accident but 
also the previous health of the patient and his subsequent course In 
this way a number of facts may be ehcited which are relevant to the 
case For example, a longshoreman, J D No 9611, suffered a heart at- 
tack while working and was qmte ill Upon close quesoomng, it was dis- 
covered that a fellow longshoreman had noticed that he was very sick 
when he arnved that mormng His physician also told of previous heart 
disease Hence, the attack may have occurred before the man went to 
work Another case, G S No 6361, was a handy man of 44 who claimed 
that he had been entirely well until one day he picked up a 75 pound 
trap while workmg m a steam room, immediately followmg which he 
expenenced severe pain m the chest which proved to be a coronary 
thrombosis However, his family physician stated that the claimant had 
had high blood pressure for many years and pam for at least two weeks 
prior to the stram Later on the claimant admitted that he had had high 
blood pressure Another instructive mstance v^as the case of a brewery 
truckman who earned numerous kegs of beer up several Eights of stairs 
As the history was first presented to me, the man was well until he died 
suddenly an hour later, presumably of coronary occlusion However, I 
obtained a detailed history v^hich disclosed the fact that the man had suc- 
cumbed immediately after the exertion Although we beheve the latter 
did not precipitate the coronary occlusion, it cannot be demed that it 
may have contnbuted to the patient’s death 

The histor)’- should be obtamed m full as soon after the effort or 
trauma as the condition of the paaent pemuts, and particular attention 
paid to any possible precipitatmg mcident I emphasize the importance 
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of an early history because I have frequently noted that patients brought 
to a hospital \\'ith coronar)'- occlusion gave no history of strain or acci- 
dent and yet, when the case came up in court at a later date, they testi- 
fied that their s)'^mptoms had followed immediately or soon after some 
particular event A comprehensive history ehcited at the time of the 
injuT}'" or stram is more valuable than one taken later This history, con- 
sidered m the hght of the preceding condition of the heart and the 
disabihty folloMung the event, should enable one to make a correct and 
just evaluation of compensation * 

Summary 

The relauon of effort, occupation and trauma to heart disease fre- 
quently offers a difficult problem and each case must be carefully 
considered 

Symptoms may be due to preexisting heart disease and the effort or 
trauma coincidental Yet effort and trauma may aggravate previous heart 
disease Effort does not damage a normal heart 

The effort is significant if it is unusual and not routme, and if symp- 
toms arise immediately or soon after The latter is also true of trauma 

A “stroke” may occur in the course of hypertension and arteno- 
sclerosis It is probably not related to effort, but the effect of trauma 
cannot be excluded 

Heart failure usually is a result of progressive heart disease and may 
be mduced by infection Only rarely is it precipitated by exertion, but 
the latter may aggravate it 

Angma pectoris is associated with coronary sclerosis Individual at- 
tacks may be related to effort or trauma but later attacks or a persistent 
angmal syndrome rarely is 

Effort, occupation and trauma play no role m coronary occlusion 
The opposite view is often based on a confusion of coronary occlusion 
Math the syndrome of angma pectoris, coronary msufficiency Math 
cardiac infarction, prelmunarjj- pain m coronary occlusion, and con- 
tusion of the heart 

Coronary msufficiency usually occurs m association Math coronary 
sclerosis and may be related to effort and trauma 

Rheumatic fever rarely if ever is precipitated by effort or trauma 

Aortic aneurysm due to syphilis or sclerosis is not produced by effort 

* I wish to thank Drs Harrj L Jaffe and Simon Dack for their help and criticism 
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or trauma In rare instances effort or trauma may lead to rupture or to 
dissectmg aneurysm 

Trauma may produce commotio cordis and contusion of the heart 
In addition, the heart, large vessels and, m very rare instances, a valve 
may be ruptured 

Trauma does not produce coronary occlusion and it probably does 
-not lead to a persistent angmal syndrome 

Trauma may be the result, and not the cause, of heart disease 
Subacute bacterial endocarditis is not causally related to trauma vath 
infection, but acute bacterial endocarditis sometimes is 

Cardiac irregularities may be induced by effort or trauma 
Carbon monoxide poisomng occasionally results in damage to the 
heart, or aggravates a preexistmg condition, but it does not lead to 
coronary occlusion Most cases of cardiac mvolvement attributed to 
carbon monoxide are based on insufficient evidence 

AVhile neurocirculatory asthenia usually occurs m persons constitu- 
tionally susceptible to strain, m rare mstances the onset of symptoms 
may be related to effort or trauma 

The problem of compensation m heart disease would be simplified 
considerably if a completely trustworthy history could be obtained m 
every case 
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HEPARIN AND THROMBOSIS 
Harvey Lecture, November 28, 

C H Best 

Professor of Physiology, The Unis-ersitj of Toronto 



^ WAS very pleased and, of course, highly honored when 
your President invited me to present to the Han'^ey So- 
ciety the results of our work on heparm In strenuous 
times hke these there is a natural tendency to concen- 
trate our attention on the apphcation of physiological 
knowledge to the clmical problems of the moment M^e I do not V'lsh 
to infer that the members of our group have not been concerned ^vlth 
the many fundamental physiological and biochemical problems which 
have been encountered, the fact that heparm is of importance m certam 
aspects of military surgery has helped to sustam our mterest m the sub- 
ject during the past year 

I am honored this evemng by the presence of Dr Jay McLean, who 
m 1916 m Professor Howell’s laborator)’- obtamed evidence of the pres- 
ence of the anticoagulant, heparm, m animal tissues With heparm, as 
with many other compounds of biological importance, a careful search 
of the hterature reveals the fact that several groups of workers had pre- 
mously demonstrated the existence of a substance v'^hich was probably 
heparm (Schmidt,^ Doyon,-) but the investigations of McLean^ were 
directly responsible for the further studies which have led up to the 
present situation It is a pnvilege to pay mbute also to Professor Howell, 
who v^as responsible for so much of the ongmal work on heparm and 
v^ho anticipated the results of a great many of the relatively recent ex- 
periments Professor Hoxvell’s mterest and active participation m research 
on blood coagulation has extended over a penod of more than fifty 
years In his Harvey Lecture of 1917^ he desenbes the researches which 
led to the isolation of the anticoagulant and sets forth vet}'- clearly the 
important contribution which Dr McLean made 

Before considermg the role of heparm m the prevention of throm- 
bosis I will spend a fexv minutes attemptmg to lay a foundation on which 
this story may be superimposed 
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Thrombosis The term thrombosis is derived from the Greek word 
dpoiiPoi It was used by Hippocrates and Galen to descnbe a blood clot 
A clot IS, of course, a thrombus, but we distmguish this type from others 
by termmg it a “red thrombus ” A thrombus may be formed almost en- 
tirely by platelets, and this type is appropriately named a “white throm- 
bus ” While most thrombi are of the muied vanety— that is, with both 
red and white elements— emphasis wiU be laid this evenmg on the white 
thrombi smce they almost mvanably constitute the nucleus from which 
the red or mixed forms develop 

The early workers on thrombosis looked upon the process as an 
intravascular coagulation, and it is only withm the last seventy years 
that the platelets have been recognized as cellular entities and their very 
special role m thrombosis appreciated This change m our conception of 
the process is due to the work of Mantegazza,^ Hayem,® Osier, ^ Bizzo- 
zero® and others It is, however, in a very special measure, the findmgs 
of Bizzozero which demonstrated that under certain circumstances plate- 
lets may accumulate and thus constitute a nucleus for a thrombus I 
regret that I ivill not have time this evemng to discuss this m ork m de- 
tail, but this consideration would in any event only demonstrate the 
pathway by which one arnves at the conclusion that the factors govern- 
ing platelet agglutmadon are as yet imperfectly understood 

Coagulation and Platelet Agglutination 

The differentiation of these processes was well imnated when Biz- 
zozero obsen^ed the agglutmation of platelets on the damaged mtunal 
surface of blood vessels and it was advanced when Leo Loeb® and others 
studied the phenomena in vanous forms of animal life In certain arthro- 
pods, as many of you remember, fibrinogen is lackmg and the aggluti- 
nation process may, therefore, be readily studied uncomplicated by the 
phenomena of coagulanon In Linmlus polyphenms the blood contams 
only one t)^e of cell, the amoebocyte, and it is the aggluunaaon of these 
which constitutes the protecnve mechanism against prolonged hemor- 
rhage in these species My colleague at McGill, Professor John Tait,^° 
found a somewhat similar situation m Gannnanis marnms and noted that 
cell agglutination vas the only obtious process in the formanon of a 
clot In some other species there are the so-called explosive corpuscles, 
the rupture of v hich promotes the formation of a coagulum True blood 
coagulation as we sec it in mammals is encountered first in cenain ar- 
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thropods, the dekapods In some of these forms clottmg occurs quite 
rapidly, but m others many hours are required (It is, I trust, not a sign 
of advancmg years that dunng the last few weeks I have repeatedly 
thought of the charmmg existence one might lead m a secluded labora- 
tor}^ m the South Seas studymg the development of these processes and 
the role of heparm m forms as far removed from man as possible It is 
difficult to reconcile these thoughts with those expressed m my opening 
paragraph The psychologists will undoubtedly suspect a conflict of 
emotions ) It is apparent that the two processes, agglutination and coagu- 
lation, have been developed side by side durmg the evolution of the ani- 
mal speaes Agglutination was the earher of the two and this process 
persists m the higher forms It is pnmarily with this mechamsm, and the 
effect of heparm on it, that we are concerned this evemng It will be 
necessary to dismiss, with only the most fleetmg reference, the v^hole 
fascinating question of the action of heparm on blood coagulauon, our 
knowledge of which has been so rapidly advanced by the results recently 
obtained by Quick, Smith, Warner and Bnnkhous, Ferguson and others 
It IS now well established that heparm may act both as an antithrombm 
and as an antiprothrombm and that some as yet mcompletely identified 
factor, or factors, present m blood serum is necessar}'- for these actions 

The interrelationship of the agglutmation and clotung processes is a 
fascmatmg question and they undoubtedly are mtimately associated 
under many conditions It can, however, readily be demonstrated m 
mammals that the nvo mechanisms are separable One has only to watch 
the clottmg of blood from which the platelets have been removed, or 
the formation of a white thrombus m which no fibrm is detectable by 
the methods available, to conclude that there are at least no obvious 
indispensable relationships between the processes It remams possible, 
however, that further work wdl reveal that some process analogous to 
that of blood clottmg plays a part m the agglutination of the platelets 
Many other theories which I will not even enumerate have, of course, 
been proposed, and it will certainly be necessary to understand this phe- 
nomenon much more clearly than we do at present before we can hope 
to decide by what means heparm affects it 

Heparin 

There is little doubt that the method of presentation of a scientific 
subject which makes the greatest appeal to a lecturer is to foUow a trail 
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which he has helped to make In availing myself of this privilege this 
evening I am adoptmg the suggestion which your President made m his 
invitation, but I wish to make it very clear that the members of our 
group have jomed forces with the other workers m this field at a pomt 
separated from the ongin of the trail by many years of hard and pro- 
ductive work At this particular pomt, however, progress seemed to be 
very slow and the advance was undoubtedly hmdered by two obstacles 
A uniformly potent preparation of hepann which could safely be given 
in adequate quantities to experimental animals and to human subjects was 
not available, and convmcmg evidence that hepann mhibited platelet 
agglutmation as well as coagulation had not been secured While I wiU 
present the results of the Toronto work, which I mimted m 1929, m 
considerable detail I am anxious not to neglect the studies of Fischer 
m Copenhagen, of Jorpes, Bergstrom, Holmgren, Wilauder and others 
m Stockholm, and of Chargaff and Olson and others m this country 

Preparation and Chemical Properties of Heparin 

For the past eleven years Dr Arthur Charles, workmg first in the 
Department of Physiology and then in the Connaught Laboratories m 
Toronto, has been explonng the preparation and purification of the 
anticoagulant Dr Charles found that beef lung was the cheapest com- 
mercial source and this tissue has been used exclusively for many years 
for the preparation of hepann When adequate amounts of crude hepa- 
nn were available, attempts were made to isolate the active principle 
In 1933 Charles and Scott^^ m Toronto and Schmitz and Fischer^ m 
Copenhagen reported the isolation of a crystalhne hepann The Toronto 
workers obtamed it as a sodium salt, the Danish workers as a brucme 
salt Neither of these procedures lent themselves readdy to large scale 
production In 1936 Charles and Scott^^ reported on the preparanon of 
a crystallme banum salt (Fig 1 ) This salt can be obtained m good 
yields and large amounts of hepann can be purified by this methocL 
Hepann has been obtamed as the crystallme banum salt from vanous 
other tissues of the ox and from other species Jorpes,^'* as a result of 
fractionation studies on impure beef heparin, has suggested that the cr^'^s- 
talline anticoagulant is not a pure substance but a rmxture of two closely 
related compounds which differ m their sulphate content and activity 
Studies of cr\^stallme banum salt do not support this wew In Table I 
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Fio 1 Crjstalline barium salt of 
beef heparin (Charles and Scott ) 
X 600 and x 1600 are magnifications 
of the same cr\stnls as in x 200 


Table I 


Starting 

material 

Methods 

Per cent 
Ash 

Potency 

Per cent 

N 

Beef lung 

CdCl— (NH,) CO, 

331 

i( /mff 

98 

2 13 

( ( < ( 

CdCl — Benzidine 

33 8 

98 

204 

i ( if 

Charcoal — Benzidine 

83 7 

104 

189 

( t ( ( 

Charcoal — (NH,):CO, 

33 1 

97 

190 

Beef Iner 

CdCl— (NH^XO, 

33 8 

100 

2 20 

( ( C < 

CdCl — Benzidine 

332 

98 

2 01 

it t ( 

Charcoal — (NH,) CO, 

33 3 

98 

1 90 


some data obtamed on beef heparin prepared from different tissues and 
by different methods are given This is taken from a recent paper by 
Charles and Todd These samples were all prepared as the crj'-stallme 
barium salt and m each case over So per cent of the activity present in 
the original crude hepann was obtained in the crystallme form The ash 
and nitrogen contents and the potency of the heparin obtamed from 
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Fio 2 Crvstalbne barium salt of beef hepann A With plane 
polarized light B With crossed Nicol pnsms 


these vanous tissues by different methods are the same These findings 
support the conclusion that the crystallme salt is a chemical mdividual 
(Furthermore, it has seemed to the chemists m our group that Jorpes’ 
own data scarcely bear out his contention that the activity of hepann 
IS due to the sulphate-contairung material m the preparation In experi- 
ments designed to prove this pomt, he recovered 70 per cent of the 
sulphur and 50 per cent of the activity m his vanous fracnons, while 30 
per cent of the sulphur and 50 per cent of the activity m ere lost in the 
process ) The significance of the crystallme barium compound is the 
one pomt m which the results of our group, 1 e , of Charles and Scott, 
differ from those of the Swedish workers In most cases the findings of 
the two groups have been m accord Some recent pictures of the crys- 
talline hepann made by Dr Hamly, Department of Botany, Umversity 
of Toronto, show the appearance of the crystals m plane polarized hght 
and through crossed Nicol prisms (Fig 2) 

A brief review of the chemistry of hepann establishes the foUowmg 
facts HotveU^® demonstrated that hepann is of a carbohydrate nature 
Charles ajid Scott established the presence of mtrogen, and Jorpes the 
presence of sulphur m the form of a sulphunc acid residue This latter 
finding led Jorpes to advance the theorv that hepann is a chondromn 
polysulphunc acid and this is the basis of all recent \ leu s on the chemi- 


the bulletin 


802 


cal structure of hepann Heparin differs markedly, however, from the 
chondroitin and mucoitin sulphuric acid already isolated, both, of course, 
m Its physiological acuon and in its elementary analysis (N S ratio 2 5 
instead of i i) Also Meyer^* has found that his enz)Tne which sphts 
mucoitm sulphuric acid has no effect on heparm It follows, therefore, 
that conclusions regardmg the nature of the carbohydrate poraon of 
the molecule must be based on actual chemical studies of pure hepann 
and not on analogy between its structure and that of the Icnomi carbo- 
hydrate sulphuric acids It was established by Jorpes and Bergstrom^® 
that hepann contams glucosamme and a uromc acid 

The recent mvesngation of Charles and Todd, workmg m iMan- 
chester, has thrown new hght on the problem of the chermstry of hepa- 
rm On the basis of the analytical values which they obtained with the 
crystalline barium salt, they suggest the formula shorni m Fig 3 This 



Fig 3 Suggested basic structure of beef heparin (Charles and Todd ) 


IS m conformity with the results of Remert and Winterstem who have 
had no difficulty m prepanng a crystalhne hepann which has the same 
potency as the Toronto product It is essentially the classical formula for 
mucoitm sulphuric acid proposed by Levene which consists of mm glu- 
cosamme and nvo uromc acid residues Levene^® has suggested that this 
IS polymerized by repeated glucosidic Imlcages to give a long cham struc- 
ture similar to that of starch Smce there are five sulphate groups for 
each nvo ammo groups, the basic umt of hepann presumably contams 
the four he\ose groups The five sulphate groups are probably disposed, 
Charles and Todd feel, as sho\vn in the formula The analytical data do 


not show clearly the degree of acetylation of the ammo groups The nvo 
carbovyl groups of the uromc acid molecules are either free or lacton- 


ized The uromc acid is unkno\vn The crystaUme salt is thought to be 


the barium salt of the sulphate groups rather than the carboxyl Recently, 
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Jaques and Waters^® in my laboratory have isolated the crystallme banvun 
salt of hepann from dog hver by the same procedure as that apphed to 
beef tissues Dog hepann appears to be shghtly different from that ob- 
tamed from beef tissues It has a higher potency and a lower sulphur 
content Smce its general chemical properties, 1 e , solubdity, cr^’-staUme 
form and so on, are the same as for beef hepann, there appears to be 
only a shght chemical difference between the two substances Even more 
recently Jaques^^ has prepared crystallme hepann from a number of 
species and I am mdebted to hun for the data m the foUowmg table 
(Table 11) It is thus established that, while the hepann for any one species 


Table II 

Potency, Sulphur and Nitrogen Content of Heparxns from Different Species 
(Calculated for the free aad) 


Speaes 1 

Potenci 

Per cent 
sulphur 

j Per cent 

1 nitrogen 

Dog 

345 

14 0 

30 

Beef J 

154 

14 4 

1 26 

Pork 

70 

14 1 

1 

1 

Sheep 

32 

14 7 

28 

1 


All determinations Mere made on the crjstaUme barium salt (prepared by the 
procedure of Charles and Scott) and the correspondmg values for the free aad iverc 
calculated by correctmg for the water of crj stallization, barium and ammonium-nitrogen 
present. The crystalhne barium salt of beef heparm has a potency of 100 units per mg 


IS a chemical entity, a number of different heparms exist in the vanous 
species 

The groups m the hepann molecule responsible for its extremely 
high anticoagulant activity are, of course, of great mterest Both HoweU 
and Fischer^ concluded that the uromc acid residues were responsible 
Jorpes beheves that it is the sulphate groups A safer position, however, 
IS that the anticoagulant activity is dependent upon all the groups m the 
molecule and their appropnate arrangement The removal of sulphates, 
ammo nitrogen or carbo\}d groups causes almost complete disappearance 
of the anticoagulant activity It can be shown that type substances con- 
taining any of these groups possess anticoagulant acm ity but none of 
these approaches the potency of hepann The most potent substitute has 
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Fig 4 E'ffect of heparin on the isoelectric point of casein 10 mg casein 
and 1 mg heparin in eacli 100 cc of N/lOO acetate buffer (Jaques ) 


perhaps one-tenth the activity of heparin and a much greater tovicity 
The most significant biochermcal propert)^ of heparin is its power 
to react with protein This phenomenon was discovered and carefully 
mvestigated by Fischer He concluded that heparin combmes with 
protems on the acid side of the isoelectric pomt He demonstrated by 
suitable means that compounds could be formed with casern, hemoglo- 
bm, hver protems and protamme Fig 4, prepared for me by Mr Jaques, 
illustrates the reaction %vith casein Casern is msoluble at its isoelectric 
pomt, pH 5, but the heparm-casem compound is soluble at this hydro- 
gen ion concentration The reaction of heparm with protems may re- 
sult m mactivation of the heparm if the protem used is able to compete 
uTth the clottmg system for the heparm Chargaff and Olson*^ have 
studied the reaction of heparm \Aath protamme and have developed a 
simple test for heparm m blood and a means of neutrah2mg heparm both 
m VIVO and J 7 i vitro This reaction provides a rapid quantitative test for 
heparm m blood These obsen'-ations have been confirmed and some- 
what extended by the members of our own group The procedure has 
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been appbed clinically by the Swedish workers for the neutrahzaaon 
of hepann, but M^e would recommend a very cautious approach to this 
use of protarrune m clmical studies 

The SxAmiARDizATioN of Heparix 

At the present time there is a great deal of confusion m the hterature 
due to the fact that there is no umversaUy accepted umt of hepann 
Remert and Wmterstein reported the results of compansons ben\een 
the vanous umts Without gomg mto the details of these different umts, 
one apparently represents the activity of about 1/100 mg of the ctys- 
tallme banum salt of heparin, another one about 5/100 mg and a third 
1/1250 mg The Connaught Laboratones of the Umversity of Toronto 
have donated 100 grams of the crystalhne banum hepann to the Com- 
mittee on Biological Standardization of the League of Nations, with the 
suggestion that the umt be set as the activity contained in i/ioo mg 
of this material 


ToMciTi OF Heparix 

The fact that hepann forms stable salts with protems with great ease 
is probably the explanation of the difficulty of removing protem sub- 
stances completely from preparations of the anticoagulant The expla- 
nauon of the toxic effects of cenain preparations of hepann may he 
along this hne Howell and Mason relinquished their chmcal tnals be- 
cause of toxic effects The same problem was encountered m the first 
clinical tnals in Toronto and m Stockholm A high fever may be pro- 
duced by impure preparations and gastrointestinal symptoms are com- 
mon Mffien hepann is prepared from a ctystalhne banum salt the ma- 
terial IS usually non-toxic but, on certam occasions, very objectionable 
reactions have been produced Recently, through the work of Charles, 
Jaques and McHenty in Toronto, it has been possible to prepare prod- 
ucts which are consistently free from these effects Other groups may 
have had similar o-ood fortune 

O 

The Site of Formxtiox of Heparix 

As we ha\ e seen, hepann v as first prepared from the hi er, but 
Hoivell had also obtained small amounts from muscle, Ivmph nodes and 
blood In 19:?:^ Charles and Scott using their method vhich gave better 
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yields, isolated highly active hepann from lungs, spleen and kidneys 
The lung was found to be particularly rich More recently, Jaques and 
Charles have secured relanvely large yields from intestinal mucosa The 
physiological significance of the presence of such relatively high con- 
centranons of heparm m the hver, lung and intestinal mucosa, is as yet 
unknown 

The histological and chermcal contributions of Jorpes, Holmgren 
and Wilander^® to our knowledge of (i) the source of heparm m the 
body and (2) the physiological function of the mast cells of Ehrhch 
deser\'-es very special menaon The function of these cells has been 
debated smce their discovery by Paul Ehrhch m 1877 The cells are 
characterized by the metachromaac stainmg of their granules by basic 
anihne dyes They have a wide distribution but many mvestigators have 
stressed the fact that they are met Avith abundantly m connective tissue 
which is nch m blood vessels It has been suggested that the mast cells 
are smgle-celled glandular organs of the connective assue 

The granules of the mast cells are soluble m water (Ehrhch) Lison"® 
found that high molecular sulphuric acid esters or polysaccharides pro- 
duce the metachromaac stainmg (chondroitm sulphuric acid found m 
cartilage and elsewhere gives this color) Jorpes showed that heparm 
gave a similar reacaon with tolmdme blue and Bergstrom^^ noted the 
same color when the dye was mixed with syntheac sulphuric acid 
esters of carbohydrate When tolmdme' blue was apphed by Jorpes to 
various blood vessels, the characterisac stammg was obsen^^ed but proof 
that this was due to heparm was required (Fig 5) Holmgren and 
Wdander, usmg this dye as a histological stam, found that the color ap- 
peared m the mast cells of Ehrhch which are found mainly m connec- 
ave tissue near capillaries and m the walls of the larger blood vessels 
The granules m the mast cells showed greater affimty for the dye than 
cells contammg chondroian sulphuric acid and the tmt appeared to be 
somewhat different Wilander,"® usmg the method of Charles and Scoa, 
found a very good correlaaon between the heparm content of various 
tissues and the number of mast cells It thus appears that a new and 
fascmatmg chapter of histology and physiolog}'’ is being wntten 

Liberation of Heparin in Peptone and Anaphylactic Shock 

The blood m peptone shock may be mcoagulable (Schmidt-Mulheim 
and Albertom, 1880) and many theones have been entertamed m the 
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Fio 5 Mast celts stained througli injection 
of a diluted solution of toluidine blue into 
tlie subcutaneous tissue of the rat (Jorpes ) 


search for an explanaaon HowelP® and Quick®® have, however, ob- 
tained strong evidence in favor of the appearance of hepann during the 
shock More recently, Jaques and Waters have neutralized with pro- 
tamine the anticoagulant which appears m the blood, and Wilander has 
prepared highly active heparm from the blood of animals m peptone 
shock AVilander has secured evidence that this anticoagulant comes, m 
part at least, from the mast cells m the hver (Figs 6 and 7) 

In 1909 Biedl and Kraus®^ found that the blood became mcoagulable 
in anaphylactic shock Since that time a great many investigators have 
studied the problem and almost ever}r factor m the clottmg process has 
been suspected Quite recently Eagle, Johnston and Ravdin®® have ob- 
tained evidence that the anathrombm content of blood was greatly in- 
creased They suspected heparm but did not prove its presence Waters, 
Markovntz and Jaques®® have showm that the clottmg time of blood in 
anaphylactic shock can be reduced to normal value by the addition 
of protamme Protamine neutralizes the effect of heparm by forming 
With It an macme salt Jaques and Waters have been able to isolate 
heparm m crystalline form from the blood of the shocked ammals 
The amount of heparm m the liver showed a marked fall (Fig 8) 
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Fio 6 Mast cells in the liier of a normal dog The cells contain 
well fixed granules The mast cells are grouped around a small blood 
1 essel (Wilander ) 



Fio 7 Mast cells in the liver of a dog after peptone 
shock The cells contain few granules iihich are small 
and for the most part faintly stained (Wilander ) 
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Fig 8 Crvstalline barium salt of heparin iso- 
lated from blood of dog in anaphvlactic shock, 
magnification x (Jaques and Waters ) 


Effect of Injection of Heparin 

The effect of heparin m vivo is generally followed by the clotting 
time The relationship between hepann concentration and dosage has 
been "worked out for the dog by Jaques®* and for humans by Crafoord 
A loganthmic relationship is obtamed, 1 e , log T against log dose 
equals a straight Ime The effect of a given dose of hepann on the clot- 
ting time vanes greatly from individual to mdividual Crafoord has 
obsen'^ed chmcaUy that the curve changes m the same mdmdual after 
operation, the heparm becomes less effective and he suggests that this 
may be a valuable clmical test to mdicate a need for hepann By such 
cuni^es the hepann concentraaon present m the blood after mjecoon 
can be calculated Single mjecnons of hepann, unless large enough to 
raise the clottmg tune to undesuable heights, have only a transient effect 
on the clottmg time Hence hepann is best admimstered as a contmuous 
intravenous mjection, and situations may arise m clmical practice m 
vhich the physician is well pleased that the clottmg may be returned 
to normal hmits very rapidly, simply by stoppmg the mtravenous 
infusion 

After a lecture on hepann to a surgical group I n^as asked by one 
of the members if the subcutaneous administranon of heparin y as a safe 
procedure I explamed that we had reported the occurrence of subcu- 
nneous hemorrhages in sei eral ammals of a large senes and for this rea- 
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son the subcutaneous route, m human subjects, was not recommended 
He apparently beheved m testmg the matter on his own patients be- 
cause he then stated that he had frequently given subcutaneous mjec- 
Gons of heparm and had encountered no difficulty' The subcutaneous 
route may, however, advantageously be used m small animals, and we 
have experimented \vith substances which delay the absorpGon 

The relaGonship bettveen the level of clottmg time reached and the 
rate of mjecGon appears to be qmte constant amongst mdividuals At 
present, this has only been estabhshed for the dog In this way it is pos- 
sible to mamtam the heparin level m the blood and a constant raised 
clottmg Gme by a contmuous mjecaon It is usual to give a smgle in- 
jecGon when the administraGon is started m order to raise the clottmg 
ome to the new level The actual clotnng tune for a given concenGa- 
Gon of heparm vanes ivith the individual 

Heparm disappears rapidly from the circulaGon While some excre- 
Gon of heparm occurs m the rabbit (Wilander), none occurs either in 
man (Remert and Wmterstem)®“ or m the dog (Jaques) Its rapid 
destrucGon may be due to an enzyme, heparmase, which Jaques,®' work- 
mg m my department, has recently discovered and descnbed The en- 
zyme has a pH optimum between 5 and 6 but its exact physiological 
role IS as yet qmte unknown 

The Physiological Role of Heparin 

HoweU suggested that heparm was responsible for the flmdity of the 
blood The low values for the heparm content of blood and high ones 
for tissues found by Charles and Scott led Mellanb)^® to suggest that 
hepann mamtamed the fluidity of the blood by bemg contmually passed 
mto It to neuGalize the kmase from Gssue breakdown (Chargaff et al 
have shovTi that heparm may appropnate the protem from the cephalm- 
protem complex which is kmase ) The poSiGon of the mast cells (m the 
vessel walls) also supports Mellanby’s vieiiv These findmgs suggest that 
heparin has a defimte physiological role There is litde ewdence, how- 
ever, that hepann is a consGtuent of normil blood (Quick®®) The results 
obtained m attempts at isolaGon, the relationship between clotting time 
and heparm concentratton, and the effect of protamme on the normal 
clotGng Gme suggest that the heparm content of normal blood might 
be of the order of i/io umt per cc At present, however, none of these 
methods is sensiGve enough to detect heparm concentraGons of this 
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order Therefore, no experimental evidence wbch is free of senoiis ob- 
jections has been obtained At present the heparin concentration m nor- 
mal blood and the physiological role of hepann must be considered an 
open quesnon, but mterestmg developments in this field may be 
predicted 

Heparin and Thrombosis 

It appeared to us that adequate proof would have to be provided 
that heparm prevented thrombosis, i e , platelet agglutmation, before an 
extended chmcal tnal could be considered justifiable The results of ex- 
periments conducted by Shionoya suggested that hepann was not effec- 
tive m preventmg agglutmaaon of platelets, but, as Professor Howell 
suggested at the tune, there was a strong possibihty that more highly 
purified hepann would exert an effect Gordon Murray of the Depart- 
ment of Surgery, with Jaques, Penett and myseLf®" found that thrombi 
fonrung on the intimal surface of veins which had been mjured by me- 
chamcal or chemical means could be completely prevented by the ade- 
quate admimstration of purified hepann After three days of contmual 
heparinization, the vein was completely healed and there was no indi- 
cation that a thrombus would form subsequently at the site which had 
been mjured In a later paper the formation of white thrombi was 
studied (Best, Cowan and MacLean'*®) It was found that m dogs, cats 
and monkeys, the agglutmation of platelets could be inhibited or pre- 
vented when large amounts of heparm were employed It may be re- 
marked here that much higher concentrations of hepann u ere required 
to prevent agglutination of platelets m glass cells than m the body In 
the thud senes of mvesagations D Y Solandt and produced coronary 
thrombosis by isolatmg the coronary artery and mjectmg sodium ncmo- 
leate Muthm the lumen This material was kept m contact with the m- 
oma for five mmutes and the clamps on the vessel were then released 
In almost every case when no hepann was used a thrombus was present, 
and m the heparinized series this Mas a rare occunence The fourth 
senes, by Solandt, Nassim and myself^- had to do Muth the production 
of cardiac mural thrombi and the prevention of them formation by the 
admimstration of heparm A techmque was evolved by xihich large 
mural thrombi could be regularly produced m the lumen of the left 
ventncle The endocardium of this cavity xvas mjured by mjectmg so- 
dium ncmoleate and the myocardium M’^as damaged by ligatmg the an- 
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tenor descending branch of the left coronary artery The findings show 
that ■\\Tthout hepann there M^as a rapid formation of thrombi, but none 
ivas seen m those expenments in which the heparm M^as given well be- 
fore the injury was produced These experimental results establish the 
fact that heparm is extremely effective in preventmg platelet agglutma- 
tion under a vanety of experimental conditions Solandt and have 
recently shoum that uuth large doses of heparm the effect on platelet 
agglutmation, unhlce that on the clottmg time which develops after a 
short latent penod, may require from 15 to 50 minutes to become ob- 
vious under certain experimental condinons This pomt should be kept 
m mind m experimental or chmcal studies 

Physiological and Clinical Uses of Heparin 

The method developed by Charles and Scott is now used, m its 
entiret}'- or m part, for the preparation and purification of aU the highly 
potent heparm available on this continent or m Europe The provision 
of an adequate supply of this matenal has made possible many new 
experimental and chmcal investigations To illustrate some of the never 
physiological applications I may cite the mvesagations on exchange 
transfusions carried out m Toronto The development of this method 
as we now use it was mitiated by Dr William Thalhimer and he col- 
laborated vuth us m the first experiments vTich I vdl refer to m a mo- 
ment A good illustration of the usefulness of the exchange transfusion 
technique m highly heparinized animals is provided by recent experi- 
ments of Solandt, Nassim and Cowan The blood of a dog made hy- 
pertensive by the Goldblatt technique was exchanged at a rapid rate by 
means of a special pump (Solandt and Robinson) vuth that of a ne- 
plirectomized donor This procedure enabled these myestigators to dem- 
onstrate for the first time the presence of a pressor substance m the 
systemic blood of a hypertensive animal (Fig 9) The presence of this 
substance had, of course, been previously demonstrated by other work- 
ers m the blood from the renal vein Solandt and have been usmg 
this technique to investigate the toxemic theor)^ of shock by exchangmg 
the blood of a normal animal with that of one suffenng from traumatic 
shock The first of our series of experiments on exchange transfusions 
v^as, however, conducted with Thalhimer ■*’ In these experiments we 
exchanged the blood of nephrectomized and normal dogs and noted the 
rapid lowering of the urea content of the blood of the uremic animal 
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Fio 9 Evchange transfusion between hvpertensive and 
nephrectomized dogs (Solandt, Nassim and Cowan ) 


and a great increase in the excretion of urea in the normal (Fig lo) 
In the report of this work we suggested that a chmcal application 
might some day be made We have been extremely mterested to learn 
of the work of Duncan, Tocantins and Cuttle^® (Fig 11), vho ex- 
changed the blood of uremic patients with that of normal subjects 
They secured a very defimte mcrease in the mtrogen excrenon of 
the normal subject In the two uremic patients which they studied m 
detail the authors suggested that there v as a defimte clmical improi e- 
ment These findmgs encourage the hope that some day the technique 
may be perfected by which the kidneys or perhaps some other organ 
of normal subjects may be made available, as it were, to patients in 
whom there is a serious but presumably transient deficiency in some 
physiological function 

A great many patients in Toronto, in Stockholm and elsewhere ha\ e 
been heparinized during the so-called danger penod after operative 
procedures which have m the past been followed by a relatively high 
incidence of embohc phenomena It is obnously extremely difficult to 
secure scientific proof of the influence of heparin under these condi- 
tions The results have not, however, been unfai orable and in many 
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Fio 10 E\change transfusion continued over 
full period Continuous line = blood, inter- 
rupted llne= urine, N=nephrectomized dog, 
D = normal dog, • = catheter plugged 
(Thalhiraer, Solandt and Best) 
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individual cases the clinicians have been convinced that thrombus forma- 
non was prevented We must always keep m mmd the possibihty that 
thrombi may be present before the hepannizauon is imaated There is 
no evidence that hepann increases the likehhood that emboh moU be 
broken off Its action is to prevent the formation of thrombi and not to 
dissolve those already formed 

The results of Murray’s work m Toronto, that of the surgical group 
m Stockholm, and of vanous surgeons m this country, leave no doubt 
that hepann is a valuable adjuvant m certain types of vascular surgery 
Murray’s work^® on the substitution of veins for artenes m certam cases 
of arterial aneurysm, the removal of emboh which have severely dam- 
aged the mtimal Iming of blood vessels, and the repair of severed ar- 
tenes, furmsh dramatic examples of the advance m surgeiy which the 
purified anticoagulant has helped to make possible Similar results have 
been obtamed m vanous chmcs m this country 

There seems to be httle doubt from the results reported by Holnun®®, 
Ploman®^ and other Swedish workers that hepann is very useful m the 
treatment of thrombosis of the central vem of the retina There will 
undoubtedly be an opportunity to test these conclusions m a large num- 
ber of chmcal cases 

In 1939 Kelson and White®® treated a number of cases of subacute 
bactenal endocarditis with sulphapyndme m combmation with hepann 
Kelson has contmued this work and while he feels that favorable results, 
in some cases, have followed the use of hepann when the chemothera- 
peutic treatment was eflFecnve m lowenng the temperature and steril- 
izing the blood, he also states that the value of hepann has not been 
conclusively established 

Hepann has been used m a few cases of coronary thrombosis m hu- 
man beings, but not as yet in a scientific manner It would appear that 
the only way to determine whether or not it is of value m this condi- 
tion IS to heparinize every other patient of a very large senes Judgmg 
from the experimental work (Solandt and Best) the mcidence of mural 
thrombus formation and the extension of coronary thrombi, if this oc- 
curs, would be inhibited If there were any other therapeutic agent 
available for the treatment of this condition, the use of a substance which 
demands such careful supervision as hepann, could not perhaps be jus- 
tified Since, however, it is the only material available which pre\ ents 
the gro\nh of thrombi, it would appear that the chmcal cardiologist 
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might explore its possibilities in a carefully controlled series of obsen^a- 
tions He will, of course, have no preconceived ideas xvith regard to its 
therapeutic value m the condition which he is studying, but he may 
start his mvesogaaons with the knowledge that, if given m adequate 
amounts, furtlier thrombus formation will be prevented He will also 
have to bear m mmd that hepann, hke many other effective w^eapons, 
IS a “two-edged sw'^ord” and that its function is to prevent coagulaaon 
as w'eU as to inhibit thrombus formation 
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FAnLET, Olix Eitrztt 140 East 64 Street, 
New lork City, born in Lowell, Massa- 
chusetts, January 24, 1892, died m Har- 
rison, New York, August 5, 1941, graduated 
m medicme from McGiU University, Mon- 
treal, in 1916, elected a Fellow of the 
Academj" April 6, 1934 

Dr Farley was surgeon to the Manhat- 
tan Eje, Ear and lliroat Hospital and 
consultant m ophthalmology to tlie Holy 
Name Hospital at Teaneck, New' Jersej 
He was a Fellow of the American Medical 
Association and a member of the County 
and State Medical Societies 

Far, Hexht Jacob, PhJD Westport, Con- 
necticut, born m Lancaster County, Penn- 
sjhania, IMay 2, 1892, died in Westport, 
Connecticut, August 17, 1941, received tlie 
degree of Doctor of Philosophy from Co- 
lumbia Unnersity m 1926, elected an Asso- 
aate Fellow of the Academy Noi ember 6, 
1930 

Dr Fry was professor of biology at the 
■\\ asiiington Square College, New "iork 


Umiersitj, from 1930 to 1933, having been 
appointed as instructor m 1923 From 1931 
to 1938, he was on tlie faculty of tlie New 
Scliool for Medical Research 

JoACHivr, Henet 1111 Park Aienue, New 
York City, and 871 Park Place, Brookljn, 
New York, bom in Brookljm, April 16, 
1883, died m New York Citv, August 18, 
1941, graduated in medicme from Cornell 
Unnersiti Medical College m 1904, elected 
a Fellow of the Academj, November 2, 
1922 

Dr Joacliim was assoaate ph}siaan on 
tlie staff of the Jewnsh Hospital, 1911-18, 
attendmg phjsician and clinical professor 
of medicme to tlie Long Island College 
Hospital, 1918-31, and head of the medical 
department at the Greenpoint Hospital, 
1918-22 Smce 1922, Dr Joaclnm was chief 
of tlie medical staff of the Israel Zion Hos- 
pital and Betli Moses Hospital, and smce 
1933 he was medical director of the Cum- 
berland Hospital and the Jewish Sanitarium 
and Hospital for Chronic Diseases He was 
also consultmg phasician to the Sidenham 
Hospital 

Dr Joachim was a diplomate of the 
American Board of Internal Medicine, a 
Fellow of the American College of Plijsi- 
cians, a Fellow of the American Medical 
Association and a member of the Count> 
and State Medical Societies He was a for- 
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mer president of the Kings Countv Medical 
Soaety and the Williamsburg and New 
Utrecht Medical Societies 

Kast, Lttdwuo 525 Park A\enue, New York 
Citv, bom in Vienna, Austria, March 2, 
1S77, died in New York Cit\, August 14, 
1941, graduated m mediane from the Medi- 
cal Faculty of the Universit\ of Prague, 
Austria, in 1903, receded the degree of 
ScJ) from Syracuse Uniiersity in 1934, 
elected a Fellow of the Academj, April 7, 
1910. 

Dr Kast came to the Umted States in 
1906, after postgraduate work in Vienna, 
Prague, Munich, London and Berlin, to 
continue his research in the phjsiologj and 
pathology of digestion at tlie Rockefeller 
Institute. 

In 1907, he was appointed instmctor in 
medicine at the New York Post-Graduate 
Medical School and Hospital and was made 
assistant professor in 1909, and full pro- 
fessor in 1914 He became a member of the 
Board of Directors of the institution in 
1912, and since 1914 had continued as an 
active Trustee of tiie scliool, speaalizing 
m teaching and research in problems of in- 
ternal medicine and education He also 
contributed to many medical pubhcations 
on problems of expenmental and chnical 
medicine 

In 1909, he was appointed secretary to 
the national committee of the United States 
of the International Committee on Post- 
graduate IMedical Education, a position 
winch he held untd 1914 and in which he 
was largely instrumental in establishing 
mam contacts with European medical uni- 
versities for exchange of American teachers 
and students His researcli in interna’ medi- 
cine and medical education soon made him 
widely known and in 1930 he became the 
President of the Josiah Mac\ Jr Founda- 
tion for medical research 

Dr Kast was a Fellow of the Amcncan 
^Icdical Vssociation, a member of the 
Viiicricin Roentgen Rav Society, the Amer- 
ican Gastroenterological Association, the 
Society for Experimental Biology and Medi- 
cine, tlie Neyy ^ork Pathological Society, 
the Harvey Society and the County and 


State Medical Societies He was a heu- 
tenant-colonel in the United States "Nledical 
OfBcers Reserve Corps and in honor of his 
medical researches had been decorated bv 
the Belgian Order of the Croyyn and the 
Palme Academique of the French Academy 

Dr Kast, who first proposed the estab- 
lishment of the Graduate Fortnight of the 
Academy, which was instituted m 1928, con- 
tmued to give inspiration to this enterprise 
until the time of his death In honor of the 
founder of these Fortnights, the opening 
lecture of the Fortnight is designated the 
“Ludyvig Kast Lecture ” 

Niles, Hexhv D 114 East 54 Street, New 
Lork City , bom m Brooklyn, N Y, Novem- 
ber 18, 1901, died as the result of an auto- 
mobde accident near Fort Peck, Montana, 
August 27, 1941, graduated from the Johns 
Hopkins University Medical School m 1925, 
elected a Fellow of the Academy, Noy ember 
2, 1933 

Dr Is lies was a member of the State and 
Count} Medical Societies, the American 
Academy of Dermatolog} and Svphilolog}, 
the American Dermatological and Metro- 
pobtan Dermatological Sociebes, and a 
member of the Alumni of New York Hos- 
pital He was also Assistant Physiaan to 
the New York Hospital, Assistant Derma- 
tologist and Si'philologist to the Post-Grad- 
uate Hospital, Dermatologist and Syplii- 
lologist to the Out-Patient Department of 
the Post-Graduate Hospital, Semor Derma- 
tologist to the AVest Side Hospital and to 
the Out-Patient Department of tlie M est 
Side Hospital 

SouB, Berxaiu) 1124 Park Avenue, New 
York City, bom m Shreveport, Louisiana, 
September 17, 1869, died m New York Citv, 
■\Ia} 7, 1941 , graduated m medicme from the 
College of Physicians and Surgeons, Colum- 
bia Umversity, in 1893, elected a Fellow of 
the Academy Febmary 6, 1902 He was a 
Fellow of the American Medical Association 
and a member of the State and County Medi- 
cal Soaeties 

Sterx, Abham RicnAEn Danburv, Connecb- 
cut, bom in New York Citv, July 21, 1674, 
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died in New York City, Maj 8, 194'1, gradu- 
ated in medicine from the College of Physi- 
cians and Surgeons, Columbia Unirersitj, in 
1899, elected a Fellow of the Academj Jan- 
uar} 5 , 1905 He was a member of tlie 
American Medical Association and the State 
and County Medical Soaeties 

Sthokg, Ahchibau} McImwbe 180 Ft 
Washmgton Avenue, New 1 ork Cit\ , born 
m Montclair, New Jersei, June 16, 1881, 
died in New York Citj, Julj 21, 1941, re- 
ceu ed the degree of A B from Princeton 
in 1904 and graduated in medicine from the 
College of Phjsicians and Surgeons, Colum- 
bia Umversitj, m 1908, elected a FeUov of 
the Academ}' Januarj 6, 1938 
Dr Strong vas associate ph^slClan to 
the Presbjderian Hospital, a Fellow of the 
American Medical Association, a member of 
the Nev York Society for Clinical Ps\chi- 
atr} and a member of the Count}' and State 
Medical Soaeties 

Woodruff, Waiter Stuart 421 Huguenot 
Street, New Rochelle, New "iork, born in 
Dunkirk, New York, April 10, 1883, died in 
Colebrook, Connecbcut, August 19, 1941, 
graduate in medicme from the Um\ersit\ 
of Michigan in 1906, elected a Fellow of 
the Academy January 6, 1927 
Dr Woodruff was attending surgeon to 
the Mount Vernon Hospital, 1910-1922, in- 
structor in otolar}'ngology at the Unn ersit\ 


of Michigan, 1922-1925, attending oto- 
lariTigologist to the New Rochelle Hos- 
pital, 1925-1938, the time of his retirement, 
and consulting rhinologist to the Ossining 
Hospital, 1926-1931 

He was a diplomate of the American 
Board of Otolar}-ngolog}, a Fellow of the 
American College of Surgeons, a member of 
the American Academy of Ophthalmolog}' 
and Otolar}'ngolog}, a former president of 
the Westchester County Medical Soaet\, 
and a member of the Medical Soaet} of the 
State of New York, and the New Rochelle 
Medical Soaet^ 

ZiEoixR, Jero-ue Maetix 144 East 90 Street, 
New York City, born m New York Citi, 
June 23, 1894, died in New York City, Au- 
gust 25, 1941, graduated m medicme from 
the College of Ph}siaans and Surgeons, Co- 
lumbia Umiersity m 1918, elected a Fellow 
of the Academ^, April 7, 1927 

Dr Ziegler was a member of the State and 
County Medical Societies, a member of the 
American Medical Assoaation and the 
Alumni of the Mount Sinai Hospital He 
was Assoaate Surgeon to the Montefiore, 
Beth David, Svdenham and Rnerside Hos- 
pitals, and Assistant Surgeon and Surgeon- 
In-Charge of the Urological Clmic at the 
Mount Smai Hospital 

Since 1926 Dr Ziegler was a Police De- 
partment Surgeon m Queens Count! 
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THE STEERING COMMITTEE AND ACADEMY 

FINANCING^ 

R ^hen the Budget Committee of the Academ) meets, the 
5 specter of a deficit will be absent for the first time in 
several years This does not mean that the Committee can 
3 rela\ its vigilance, or e\ en grant the \ anous depart- 
B'HHHSESHSESHS'a ments all the funds they request, but it does mean that 
the financial tension has temporanlv eased and the Academ\ program 
for the ensuing year can be planned m orderly fashion 

For nearly a decade the Trustees ha\e faced a financial dilemmi 
Confrontmg a tremendous increase in the demands on Academy sen ices 
was the mescapable reaht)^ of steadily declining rexenue from the 
capital funds Income from sources such as dues and assessments of 
organizations having headquarters space w ithin the budding is \ irtuallv 
stationar}'- and can not be expected to gain appreciably in any one year 
The situation resolved itself into an annual reduction of the bud^etarx 
requests of the x'^arious departments ex en to the extent of crippling their 
activities 

Late in 1936 the Academy approached the nexx year xxith the pros- 
pect of haxung its 1937 budget off-balance in the sum of $30,000 
A fund-raising committee xx?as formed xx hich succeeded m raising 
$23,21650 that year among Felloxxs of the Academx' and 1 fcxx hx 


Prof:rc5< Report to tlic AcatleniN Fcllow'-hip from the Committee ‘^epf 10 I9JI 


8 2 6 


THE BULLETIN' 


tncnds ith this iTione\ and bv the exercise of rigorous economies the 
deficit was changed into a small fa\orable balance 

A.t the beginning of 19:58 a deficit of 833,000 was anocipatcd 
Through strenuous efforts the Fund-Raising Committee succeeded in 
raising S29 100 16 

As many of the 1937 and 1938 contributions were made with the 
stipulation that renew als could not be expected, the Trustees realized 
that the annually recurnng financial problem w^as being met only temp- 
orariK It w is obiiously time to take stock 

In Ma\ of 1939 the Council appointed a Steering Committee with 
Dr Harold R Mixsell as chairman to study Academy finances and make 
recommendations looking tow ard abolition of the hand-to-mouth exist- 
ence Associated wTth Dr A'lixsell w^ere Doctors Shepard Krech, Robert 
L Levy, AA alter L Xiles, AAblliam Barclay Parsons and Charles F 
Tcnne\ with the President and Director sennng ex-officio The Fund- 
Raising Committee, after completion of its task, was replaced by the 
Steering Committee and turned in $10,047 50 At the close of 1939 the 
Acidemy had a substantial deficit Then one of those things happened 
w hich you hear about but are slow to believe In his annual address on 
January 4, 1940, President Malcolm Goodridge review^ed the Academy’s 
financial picture including the announcement that the Academy was 
entering the new \ ear w ith a deficit The follow mg day Mr Bernard 
AI Baruch read an account of Dr Goodridge ’s address in a New'^ York 
newspaper and later dispatched his personal check for Si 8,000 to co\er 
the full amount, thus enabling the Academy to start the year with a 
clean slate 

After mature consideration the Steering Committee decided m 1940 
to engage professional counsel in planning the Academy’s finances Un- 
der their guidance a lay council was formed as an auxilian^ to the 
Steering Committee Alen prominent in the ciry’s business and industnal 
life were invited to the Academy individually to meet w ith officers and 
members of the Steering Committee Most of them knew little or noth- 
ing about the Academ^', the sennees it renders the medical profession 
and the public, and its potentialities for greater usefulness AAbth only 
a few”^ exceptions they enthusiastically agreed to sen^e Therein the Com- 
mittee learned a ^ aluable lesson They found that the Academy could 
have numerous influential friends outside the profession by carefully 
presenting its case and making know n that lay support w as w elcome 




The Acadauy Steering Committee 



The Lay Council as originally organized consisted of ^^'alter S Gif- 
ford, chairman, Arthur M Anderson, George Blumenthal, Lewis H 
Brown, Clinton H Crane, Marshall Field, Joseph AI Hartfield, Da\]d 
M Heyman, Philip Lennen, George Merck, and Edward L 
Shea W Gibson Carey, Jr, has replaced George Blumenthal since 
deceased 

Meantime the Steering Committee had been enlarged to include the 
followmg Fellows Doctors George Baehr, Henry W Cave, Arthur F 
Chace, John Staige Davis, James Alexander Miller, Alfred T Osgood 
and Carnes Weeks 

Jointly the Steering Committee and the La) Council worked out a 
plan to take care of the Academy’s more pressing needs for the next 
five years This called for the raising of 6550,000 Of that sum $250,000 
or $50,000 a year wns to be set aside for budgetarv purposes The bal- 
ance or $300,000 w^as to be spent for new' stack floors and catalogue 
rooms of the library W'hich for many years had been handicapped by 
inadequate space with stack floors filled to almost 100 per cent capacitv 

Naturally some dissension was heard “This isn’t the time,” ‘Eng- 
land needs all we can spare,” “Don’t build now,” were a few' of the 
comments But the Steering Committee, backed by the Council and 
Trustees, knew' that there were onh tw o choices either go ahead or 
sharply curtail Academy acavmes In the decision to go ahead the\ 
w ere supported by the Lay Council One intemationalh -know n indus- 
tnalist advised “AVe know w'hat we hate now, we don t know about 
the future ” 

It w'as decided to avoid the usual campaign machincr\ and also an\ 
direct appeal to the Fellow'ship as a W'hole It was felt that in the main 
the Fellow's through their initiation fees, annual dues, and gifts dunng 
the campaign of the Fund-Raising Conimittee in the late 1930’s had 
done about all that could reasonably be expected Instead interest w is 
centered m philanthropically inclmed citizens, smaller foundations 
know'n to be favorably disposed toward the ad\ ancement of medicine 
and certain commercial compames w'hich have long profited from the 
Academy’s existence iMembers of the Lay Council proied imaluable 
in providing contacts w'lth these groups 

The Steering Committee held 36 w'eekh meetings betw ecn Octolier 
1940 and September 15 of this year with an aieragc attendance of 
70 per cent The Lay Council w as assembled only ice as a full bod\ 
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these being dinner meetings, but there have been innumerable indi- 
Mdual conferences between members of the Steering Committee and 
members of the Lay Council 

Now the Steering Committee is happy to report to the Fellowship 
that the five-year plan appears reasonably certain of fulfillment The 
Committee has raised in cash gifts or pledges §181,519 It does not 
intend to stop v ork until the full amount is subscribed 

That IS why Budget Committee members will have smoother brows 
V hen they take up their task this month They have visual evidence 
that the combination of Steering Committee and Lay Council works, 
and are confident it will be 100 per cent successful 

Although It IS pleasing to contemplate the prospect of balanced 
budgets during the stormy years ahead, the Trustees realize that this, 
too, may be only a longer stop-gap For the last several administrations, 
presidents of the Academy have stressed the importance of increasing 
the endowment Only this, it is beheved, will place the insntunon on 
a sound basis 

In February, 1940, the Trustees charged the Steering Committee 
^Mth the responsibility of placing the Academy on a sound financial 
basis Under their leadership it is hoped to add §1,000,000 to endow- 
ment, giving the Academy a total of §4,000,000 in capital funds As a 
matter of fact, a total of §5,000,000 is needed for real secunty Neither 
the Trustees nor the Steering Conmiittee have any illusions about the 
magnitude of this responsibility^ It is their sincere hope that all the 
Fellows of the Academy v ho pnze their fellowship wnll assist in the 
undertaking With such collaboration the §5,000,000 ultimate goal can 
be reached within the ne\t nvo years and the Academy put on firm 
financial footing before reaching its one-hundredth anniversary 
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CARCINOMA OF THE STOMACH 
EMPHASIZING SOiVIE OF THE 
MISCONCEPTIONS OF THE DISEASE* 

J William Hin'ton 

Qtmcal Pro(cS'*or o( Surgcr\ 

New \ork Post Graduate Medical School Columbia Lnt\ersit} 



the evaluation of any disease one should try to deter- 
mine if the disease is frequently encountered by the 


medical profession or is a disease only encountered m 
the large medical centers For that reason carcmoma of 
5^ the stomach should be emphasized as to its frequency m 
relanon to carcmoma of other organs and as a cause of death as related 
to other diseases The causes of death m the Umted States for 1938 as 
reported by the Umted States Bureau of the Census is gi\ en m Table I 
From this report one sees that carcmoma is second only to heart disease 
as a cause of death Noiv carcmoma of the stomach causes one-fifth of 
the deaths of carcmoma patients Livingston and Pack^ state that one- 
fourth to one-third of the deaths of carcmoma patients are due to stom- 
ach carcmoma The error of their report is that they have included the 
liver and biliary tract carcmoma with the stomach cases The Metro- 
politan Life Insurance Company reporting on carcinoma among them 
policy holders over a 25-year period, 191 1-1935 inclusive, found that 32 
per cent died from carcmoma of the stomach and Iner From 1917 they 
have separate records of carcmoma of the stomach, and the bihary tract 
Durmg this penod 20 4 per cent died from carcmoma of the stomach 
and 8 7 per cent from carcmoma of the In er and bihary tract Carci- 
noma of the female genital organs was second m importance and caused 
20 1 per cent of carcmoma deaths Carcmoma of the mtestmes, rectum, 
and anus was third and caused 1 3 6 per cent of the total carcmoma 
deaths Carcmoma of the breast was fourth with 6 7 per cent 

One should consider what percentage of deaths of the total popula- 
tion are due to carcmoma of the stomach The Metropolitan figures 
give 2 6 per cent hen including the liver and bilian,^ tract cases, and 
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AWL^SIS OF CVLSES 01 DEATHS IN IHE LNITED STATES IN 1938 
(Source Specinl Reports I’nited States Bureau of the Census) 


Deaths 

Diseases of tlic lieart 350,168 

Cancer and other malipnant tumors 149,214. 

Cerebral hemorrliage, cerebral embolism and tbromliosis 111,567 

Jsepbritis, acute and clironit 100,520 

Accidental, otlier or undefined 93,805 

Pneumonia, all forms 87,923 

Tuberculosis, all forms 63,735 

Diabetes mellitus 31,037 

Arteriosclerosis (except coronar\ arteries) 21,208 

Suicide 19,802 


I 8 per cent when the stomach alone is considered This latter figure is 
accurate by comparison with the figures from Belle\me Hospital \A^e 
found among 1,040,784 admissions i 7 per cent were suffering from 
carcinoma of the stomach The Metropolitan figures cover all ages, and 
our figures, all admissions including pediatrics, obstetrics, psychiatry 
and neurolog)'- 

H-VT Does the Future Offer to One Suffering from 
Carcinoma of the Stom^ch^ 

Livmgston and Pack^ in their most comprehensive review have re- 
ported 14,475 cases of gastric carcinoma from the world literature wath 
2,861 resections of the stomach, or a resectability of 187 per cent 
From these figures one wmuld be very favorably impressed as to the 
chance of removal of the growth, wTich is approximately i m 5 Be- 
fore accepting this as being the real percentage one* must remember that 
their report includes the large medical centers of the wmrld and in no 
w ay includes the patients in private practice wTo never enter a hospital 
or clmic, nor does it mclude the small hospitals of the country For that 
reason we undertook to review’’ the cases of carcinoma of the stomach 
admitted to the Fourth Division at Bellevue Hospital for a 20 year pe- 
riod, and W’e have reported on these findings - It w’as our feeling that 
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Rtlttlwn of Operability to Duration of '^ijinptom<< 


Duration 

j Number 

\on-oper ibic 

Operable ^ 

Rescf tion* 

I css than 1 montli 

1 

62 

II 

21 

3 

1 3 months 

S2 

6 5 

i: 

5 

3 C months 

82 

57 

25 

5 

6 12 montJis 

ro 

15 

25 

5 

1-2 years 

65 

1! 


) 

2-.3 years 

•' 1 

10 

15 

1 

1 

3-6 years 

1 

15 

III 

5 

1 

5-10 years 1 

15 

12 

1 

1 

O'er 10 'ears 

t 

> 



Unknown 

30 

6 

24 


Total 

tTl 

296 

148 

1 

24 

The figure* in this column 

are included umler 

ipcrahi 




the ward sendee of a large municipal hospital w ould more ncarU rep- 
resent the true picture of the disease for the country than reports from 
clinic and medical centers which received referred cases The cases en- 
tenng large medical centers, having been selected bv the family physi- 
cian, would give a false sense of optimism for the disease In studying 
444 carcinomas of the stomach we found ru o-thirds, or 296, inoperable 
on admission Of the 148 operable cases only 24 were resectable or 5 4 
per cent of the total admissions 

The point that is always stressed in discussing carcinoma of the 
stomach is the importance of making an early diagnosis It is worth em- 
phasizmg some of the reasons why an early diagnosis is not made In 
our Belle\me study we were amazed at one finding, namely, the patient 
With symptoms of one month’s duration has no better chance of re- 
moval of the growth than one with symptoms of one year’s duration 
These findings are illustrated in Table II It occurred to us that cases 
from another hospital would not confirm this obsen ation Therefore 
the ward cases admitted to Post-Graduate Hospital for the past 20 years 
line been reviewed and arc beinsr reported" A^'c excluded an\ ward 
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POST-GRADUATE SERIES 
Relation of Operability to Duration of Symptoms 


Duration j 

Number 

Kon-operable i 

1 

Operable 

Resection 

Less than 1 montli 1 

11 

4 

5 

2 

1-3 months 

3.1 


^ 22 

7 

3-fi months 

ts ' 

i 

1 

24 

7 

6-12 months 

48 

11 1 

1 

25 

12 

1-2 \ears 

24 

1 5 1 

1 9 

10 

2-.1 \enrs 

12 

1 2 ! 

i 5 

5 

3-5 ^cars 1 

6 

1 

1 - 

3 

5-10 \ears 

' 5 

1 


1 

1 

0\er 10 \ears 

3 


1 

2 

1 nknown 

6 

1 

4 

1 

Total 

196 

45 

101 

i 

50 


case admitted from an Attending Physician’s office and accepted only 
the service cases There were 196 cases and Table III gnes the findings 
for the group The percentage of resections for the total group was 255 
per cent, but of foiti'-four patients with sjnriptoms of not over 3 
months’ duration only nine vere resectable, vhich is only 204 per 
cent resectability 

Is It Difficult to Diagnose Carcinoma of the Stomach 
Earla A'N^hen AVe Have So Many Refinements 
In Diagnostic Methods = 

It IS difficult for the pathologist to diagnose carcinoma of the stom- 
ach from an ulcer of the stomach There are tvm schools of thought on 
the pomt as to whether a gastric ulcer becomes malignant Durmg the 
past three decades the percentage has ranged from 70 per cent for some 
pathologists to I per cent for others This fundamental point is very 
important as the advice given a patient with a gastnc ulcer hinges on 
this basic concept of the disease 

If a high percentage of gastnc ulcers develop mahgnant degenera- 
tion, then immediate operation should be recommended with the risks 


Carcinoma of the Stomach 


833 


attended by such a procedure Schindler^ in a ver)^ recent article has 
discussed this point and, to quote 

“For a long time the opmion was prevalent that many gastnc carci- 
nomas develop on the soil of bemgn ulcers ” This opimon, however, is 
now almost untenable ^Valter Lincoln Palmer contends “that the ex- 
istence of carcinomatous degeneration in benign ulcer remains to be 
proved conclusively Gastroenterologists who carefully watch their 
ulcer patients over a period of several decades have never seen such an 
ulcer develop into a carcinoma Peptic ulceration of carcmoma mav 
produce a lesion grossly mdistingmshable from benign ulcer Indeed, 
there is evidence that the carcinoma may be completely digested away 
by pepuc activity, leaving a typical bemgn ulcer Probably a carcino- 
matous ulcer IS malignant from the begmmng ” 

In the stomach dime of the Fourth Division at Bellevue Hospital \\ e 
have taken the same stand and now have had 13 years of expenence 
■without cause for regret In 1937 we published^ our results on gastnc 
ulcer and gastnc carcinoma We wish to emphasize at this time that, 
if there is the slightest doubt m the diiferenoal diagnosis of a gastnc 
ulcer from gastnc carcinoma, the patient should be advised to have an 
immediate operation so as to eiunmate this possible error This debatable 
point will never be settled until a central bureau for registermg all five- 
year cures of carcmoma of the stomach has been established, in that w ay 
elimmatmg any skepticism of the five-year cures being due to mflam- 
matory lesions instead of a true neoplasm The following case wiU illus- 
trate the state of confusion as to classification by competent pathologists 

A male, 38 years of age, was seen March 1939 complaimng of \ague 
stomach symptoms and vomiting X-rays of the gastrointestmal tract 
were negative in July of 1938 In Januar)”- 1939 they were repeated at 
the same hospital and found to reveal a deformity of the pylorus w hich 
M^as considered carcinoma A re-check of the x-rays at Post-Graduate 
Hospital confirmed the findings of carcinoma of the pylonc end of 
the stomach At operation on March ii, 1939 a lesion wzs found on 
the lesser curvature i mch from the duodenum, and clmically it was 
impossible to state whether the lesion w^as an ulcer or carcinoma, but a 
subtotal resection w’^as done and some l)’mph glands were encountered 
in the gastrohepatic omentum around the pylorus The sections of 
lymph glands w^ere negati\ e for a metastatic carcinoma To quote the 
pathological findings 
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“The question of malignancy m this case is rather difficult to decide, 
because the changes are not clear cut It Mas my opinion at first that 
the changes in the glands could be interpreted as atypical regeneraaon 
of epithelium in a healing ulcer However, the slides were shoAvn to 
seicral otlier pathologists, Mdiose opinions are given belo\v ” 

Three are inclined to regard the lesion as not malignant One has 
seen similar glands in a case of syphilitic ulcer of the stomach 

Three regarded the lesion as malignant One calls attention to the 
superficial nature of the ulcer, and thinks that only a malignant con- 
dition M ould cause this and lead to symptoms m arranting operation He 
feels that the lesion tvas malignant from the beginning and he is pessi- 
mistic as to the outcome 

Two consider the malignancy as an early one, and give more favor- 
able prognosis 

Fmal diagnosis “In view of the above opinions, it is better to con- 
sider this case as one of carcinoma of the stomach ” 

Schindler'* has given Borrmann’s macroscopic classification of gastric 
carcinoma, m hich should be of aid to the surgeon, and he describes 
four types of grow th Schindler, follow ing Borrmann, dn ides them as 
follows 

“The first gross type of gastric carcinoma is the polypoid carcinoma 
This IS a sharply limited growth often looking like a mushroom wnth 
overhanging edge, its surface presenting numerous nodes and nodules 
w hich usually are of different sizes Only at a ver}^ late stage wnll 
ulceration of this surface develop The mucosa surrounding this type of 
tumor IS often thoroughly atrophic This type is not a frequent one 
According to my owm statistics it is found in 2 9 per cent of all gastnc 
carcinomas, if carcinoma of the cardia is omitted In my experience this 
rs pe grow's slow ly and, it seems, never changes into another type, but 
remains polypoid and sharply limited Microscopically most tumors of 
this group are w ell differentiated adenocarcinoma, and it seems that 
here radical operation at not too late a stage gives very good prognosis 
“Type 2 IS a \ cry important form It is found rather infrequently, 
namely 17 6 per cent of all cases It is an ulcer surrounded by an ele- 
1 ated wall This w all has a steep slope tow^ard the surrounding mucosa 
and IS sharply demarcated all around against the surrounding mucosa 
The floor sometimes shows necrotic material of all colors— browm, 
purple, gray, dark red or w lute Sometimes necrotic, gray wffiite crv'^stal- 
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like excrescences can be seen floating in the current of air introduced 
during examination The xtall may be smooth or, more frequently, is 
nodular and contains shallow erosions Its dark red color, then, is in 
marked contrast to the pale color of the surrounding mucosa Since 
the surgeon tnes to operate as soon as possible on these tumors he 
rarely has the opportunity to w^atch gastroscopicaUy their course o\ er 
a long period of time, but sometimes the patient may refuse the im- 
mediate operation and then such an obsen adon may become possible 
Within one week the thickness of the w'^all may double Howeter, I 
have never seen this sharply limited wall become diffusely mfiltrauie 
at a later stage The number of such obsen^ations is naturally sdll too 
small to pemut the defimte statement that such a transinon is nc\er 
possible The obsen'^adon, nevertheless, is an amazing one because the 
microscopic structure of these carcinomas is not a uniform one They 
often show’’ little differendadon and look rather malignant micro- 
scopically 

“The startling point about these rv^pe 2 caremomas is that 
metastases develop at a reladvely late stage and often lead to an ex- 
tremely satisfactory end result, to cures of long duradon if an operation 
can be performed at not too late a moment, w hatever their microscopic 
structure may be These are the w'^ell-know n tumors w hich may reach 
the size of a fist, wTich can w ell be palpated through the abdominal 
w’-all and w^hich are definitely moxable This is the form of caremonn 
W'hich at x-ray examinadon frequentl) gnes the so-called meniscus sign 
of Carman 

“In the type 3 carcinoma of Borrmann an ulceradon is found also 
This ulceradon has a w^all, but the w^all is found only at one side of 
the ulcer and does not slope as steeply as does the wall of the type 2 
caremoma There is a more gradual transidon, and the ulcer itself, 
although sharply limited at one side, blends diffusely at the other side, 
and there, diffuse and progressn e mfiltration of the neighbonng mucosa 
is seen This type 3 carcinoma occurs in 16 3 per cent of all cases Here 
again the microscopic pictures are not typical at all 

“The type 4 of Borrmann is the diffuse infiltrating rvqie, w'hich 
Unfortunately occurs in 63 2 per cent of the cases I'so sharp limit will 
be found anywhere tow^ard the normal gastric mucosa either with the 
c\ e or by palpadon, sometimes the endre stomach mav be infiltrated 
In this case, in w hich the stiff nodular infiltradon is seen, the entire 
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Stomach was found gastroscopically to be invoh ed at the ver\^ first ob- 
ser\anon, almost nt'o years before the patient died Within this mfil- 
tration, ulceration may develop— shallow ulcers or deep ones They 
net er show the sharp edge of the t)’pical benign ulcer These type 4 
carcinomas seem to be not i erj'" favorable tumors I have never seen a 
complete cure after the resection of such a tumor, but naturally the 
material is too limited to permit any definite conclusions ” 

With the divergent views on carcinoma of the stomach the natural 
quesnon anses as to hov the diagnosis can be made In our revievs 
from BeUeioie Hospital and Post-Graduate Hospital v e found the fol-’ 
loving symptoms as listed in Tables IV and V 

The first diagnostic procedure is a gastrointesnnal \-ray series This 
properly done v ill diagnose 95 per cent of the carcinonfas of the 
stomach One must remember that a ver\^ early carcmoma may not be 
discovered and a few^ weeks later, due to its rapid grovTh, the diagnosis 
IS easily made This type of case offers a hopeless prognosis even if an 
early diagnosis is made 

The gastroscope is nov of indispensable sennce m establishing the 
diagnosis of carcinoma of the stomach A word of warning is that the 
gastroscopist must have had considerable expenence to be of real value 
in these cases If the gastromtestmal x-ray series is neganve and the age 
or S)’Tnptomatolog}^ suggests carcinoma of the stomach, a gastroscopy 
should always be performed 

Gastric analysts This procedure should not be overlooked and in 
cases with stomach symptoms presentmg a low free hydrochlonc acid, 
a gastromtestmal \-ray series should be ordered If the x-ray examma- 
tion IS negative and the symptoms persist vnth a low free hydrochloric 
icid finding a second gastrointestinal \-ray series should be ordered 
after a few weeks In from 15 to 20 per cent of carcinomas of the 
stomach the free hydrochloric acid wdl be in normal limits, which 
should be remembered m the differential diagnosis benveen an ulcer 
and carcinoma of the stomach The presence of blood in the gastnc 
anah sis is of importance, as between 50 and 65 per cent of the carcino- 
mas of the stomach hai e blood, v hile the incidence of blood in ulcer 
of the stomach is lov er, v Inch is explainable in the size of the tv o 
lesions 

The determination of the cholesterol content of the urine is another 
laborator\^ procedure v orth considering Bmger® has found that patients 
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Tabix IV 

BELLEVUE SERIES 

Presenting Symptoms tn Order of Frequency 


S\ mptom 

Vuniber 

Percentage 

Pam 

■112 

92 6 

I o‘;s of weif-lit 

198 

89 C 

W enknest 

2fi0 

CO 5 

Cnrhexia 

195 

•13 7 

Iniindice 

103 

23 2 

Nausea or miiiiting 

73 

1C3 

Hemalemesis 

11 

92 


1 viiir \ 

POS 1 -GR VDL V 1 E SERII S 
Presenting Symptoms in Order of Frequency 


S\ mptom 

Number j 

Percentage 

Pain 

151 

70 2 

r OSS of Height 1 

i 

n5 

71 8 

Nausea or \oiniting j 

121 

59 9 

^nore\la 

(>i 

31 7 

\\ cakness 


27 2 

CacheMa ' 

1 

45 

22 3 

laundKe ' 

7 

1 5 

ncnmleme.sis 

7 

3 5 


I 


W Itll carcinoma of the gastromtcsnnal tract may elimmate m the urine 
as high as 40 mg of cholesterol in 24 hours, while a normal person 
docs nor eliminate over 2 mg m 24 hours The amount of cholesterol 
eliminated is highest m the early stages of the disease 

The SurgiC'\l MoRTALivi and Follov-Up of G\rcixom\ 

OF THE Stomach 

Livingston and Pack^ m reporting on the mortahrv^ since 1920, re- 
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port 3,127 cases of gastric resecaon with a 22 per cent niortalit>^ 
These figures are from the large chmcs and represent the most favor- 
ible picture The follow -up as given by them for 3-year cures is 29 per 
cent, 5-year cures, 19 per cent, lo-year cures, 10 per cent These figures 
are largely based on the cases traced, which is always misleading and 
gives a much higher percentage of cures because the dead cannot reply 
and the relatives are not interested m replying to follow -ups Then of 
100 carcinomas of the stomach receivmg the best surgical treatment in 
the large clinics, 1 8 7 per cent can be resected and of those that arc 
resectable there wdl be a 22 per cent mortahty Of the panents leavmg 
the hospital 19 per cent are ahve after 5 years, which means in 100 
cases of carcmoma of the stomach only 2 8 per cent w ill sun i\ e 5 years 
after the best surgical care 

There is nothmg that offers a cure except radical surgery, but the 
future of this important disease does not he m the repetition of early 
diagnosis and radical surger)'’, because verj^ little has been accomplished 
m the past two decades from this teaching, if the questionable gastric 
ulcers are ehmmated from the follow-up reports One fact about car- 
cinoma of the stomach is that it attacks men in the rano 3 to i as 
compared to w'omen 

Carcinogenesis as It Relates to Carcinoma of thf Stomach 

In a recent reporr of statistical and diagnosuc data on cases of 
carcmoma of the stomach, their discouragmg status wms emphasized 
The magnitude and seriousness of this problem is realized when one 
is confronted wnth a condition that accounts for one-fifth of the total 
carcinomatous deaths annually That has led us to rcMcw' the experi- 
mental WMrk on carcinogenesis with the hope it might throw some 
light on this serious problem For complete details on this review you 
are referred to the ongmal article of Abrahamson and Hinton ^ 

Over 88 per cent of the cases of carcinoma of the stomach fall 
betw'een the ages of 35 to 70 with the peak of incidence occurring in 
males between 50 and 55, and females between 55 and 60 The ige inci- 
dence and sex discrepancy in gastric carcinoma are tw o facts w'hich 
stand out m almost every large series reported in recent years, 
Balfour and Hargis,® Smithies,® Fnedenw'^ald,^® Masson, Minnes and 
Geschickter 

Many authors, largely physiologists and experimental wmrkers, have 
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definitely proved the production of malignant grov ths in ammals, by 
the injecDon and application of estrogenic substances The carcmo- 
genic effect of estrogenic hormones on tumor formations, ha\e been 
shown to be both actual and defimte by repeated experiments Flacks 
and Ber/^ after producing cutaneous tumors m mice by the acuon of 
methyl-cholanthrene, found that the percentage of tumors was less 
when they Mere previously injected Muth testosterone propionate 

The close relationship between the chemical structure and bio- 
logical properties of many highly carcinogemc substances and that of 
the estrogenic and androgemc hormones, has recently been demon- 
strated The highly carcinogenic activity of hydrocarbons, such as 
methylcholanthrene and its denvatives, ha\e been confirmed in sexeral 
laboratories It has been shoivn that certain estrogens and other nor- 
mally found substances, via their sterol radicals, can be demonstrated 
to have an “inherent tendency” to pass mto such high carcmogemc 
substances as methylcholanthrene and its denvatives (Rossner/'* Barry, 
Cook et aV’ Shear,’® Cook and Dodds,’’ Flacks and Ber’®) These 
findings hav'^e been vvxll summarized in recent reviews by Cook’® and 
Needham 

Experimental work with the mjection of carcinogenic agents into 
\anous tissues, has shown that tumors develop more readily in some 
than others A species difference has also been noted Certain cells 
within the organism are more susceptible to neoplastic transformation 
than others under equal contact with carcinogenic agents However, 
It has also been noted that the response of a given tissue to a carcino- 
genic agent is specific for both cell and type of carcinogenic agent, 
and has no relauonship to spontaneous tumor formation Rusch, 
Baumann and Maison-® injected the submucosal lav^ers of the stomach 
of rats w'lth benzypyrene in three cases and caused the formation of 
myoma spindle cell sarcoma and adenocarcinoma of the stomach 
Similar injection of the duodenum did not cause tumor formation 

Stew art,-’ although causing the formation of gastnc adenocarcmoma 
m four mice by the injection of methylcholanthrene into the muscular 
tissues of the stomach w^all, believed that the gastric mucosa is rela- 
tively resistant to the action of methylcholanthrene In this connection, 
rhc work of Perry and Ginzton" has importance in that they seem to 
have broken dowm the resistance of the mouse stomach to malignancy 
by combining i, 2, 5 6, diben/anthracenc with theelin thereby causing 
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gastric malignancies M'^hich \vere not caused by the use of 1, 2, 5, 6 
dibenzanthracene alone 

Studies on sterols present m the human blood stream show that 
several are related to highly carcmogemc substances, not only by 
chemical formulae and physiological action, but by biophysical and 
biochemical reactions They are m themselves carcmogemc in experi- 
mental animals, although under ordinary circumstances in the human 
body, they do not bring about this change 

The mherent tendency however, of some of these sterols to change 
into carcmogemc substances under chemical physiological circum- 
stances not foreign to human metabolic processes, sheds light on their 
potentialities (Needham,^” Cook and Kennaway,-' Fieser-’’*) 

It IS well known that during that penod of life when carcinoma 
most frequently occurs, there are radical changes m the content and 
nature of the hormones, specificaLly the gonadotropic, estrogenic and 
androgenic -hormones, as evidenced by chemical recovery from the 
organs, blood and urine, and by the mvolutionary and regressive 
changes which take place during this period Estrogenic and androgenic 
substances have been shown to influence the incidence of carcitioma m 
experimental ammals It has also been reported that very slight altera- 
tions m the chemical structure of estrogenic and androgenic hormones 
m their proportional relationship to each other, may transform them 
into active carcmogemc agents (Korenchevsky and HalP) 

Since It IS our contention that the gastric mucosa acts as a gland 
of both mtemal and external secretion, its activities, therefore, are sub- 
ject to regulation by endocrmes produced by glands elsewhere m the 
body Since mterchange and interactivity^ of the glands of mtemal 
secretion have been demonstrated, it is logical to assume that the activi- 
ties and secretion of the gastric mucosa should be added to the roster 
of glands whose functions are interdependent and subject to the car- 
cinogenic effects of other hormones 

Peculiarly, estrogen of all the hormones, has been proved to have 
carcmogemc activity It has been shoum that m certain instances, an- 
drogens are able to retard or prevent the experimental induction of 
tumor development (Nathanson and Andenmnt"®) On the basis of 
these and similar extensive experimental work on rabbits, and by means 
of a theoretical chermcal study, Murlin et aF^ have concluded that 
estrogens owe them carcmogemc activity to them necessity for oxida- 
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non Prevenaon of this action is accomplished by androgens which 
provide hydrogen acceptors— thus atratmg the hydrogen which estro- 
gens have to spare and preventmg the derangement of normal cell Me 
In these experiments, with the exception of testosterone propionate, 
the effective materials used in the protection against tumor formation 
and prevention of metastases were urmary extracts and it is quite 
possible that other umdentified sterols and their related products were 
present 

Although there can be no question of the carcmogemc activity of 
estrogens m lower animals, it is certain that the formation, activity 
and metabolism of hormones vary in different species These differ- 
ences have been obsen'^ed between rats, mice and rabbits and it is vety 
likely that the metabolic processes affecting hormone activity in the 
human body differ materially from those in animals in which tumor 
growth was retarded by androgen injection Although it is well-known 
that mahgnant tumors are common m elderly dogs, carcinoma of the 
stomach is a rarity (Feldman-®) In 142,000 necropsies in mice, only 
fifteen spontaneous tumors of the stomach were found Wells et aH’ 
have emphasized the striking infrequency of alimentary tract cancer 
in ammals, with the exception of man where over one-half are found 
in the alimentary canal 

We beheve our own statistical and climcal findings agree with 
animal experiments to indicate that sex hormones affect the incidence 
of tumor formation Controversial findings by competent workers are 
reported, in that both estrogens and androgens have been shown to 
have protective powers against tumors Estrogens have been reported 
both as a carcinogenic substance and as an immunizing agent against 
tumor inoculation and metastasis It would seem that the dispropor- 
tion between these two hormones and other hormones is of greater 
importance than the activity of either one However, since it has been 
determined that hormone effects are the resultant of the algebraic sum 
of all the endocrine secretions, we believe that several other hormone 
effects are im olved, viz pituitarv’-, thyroid, corpus lutcum and adrenal 
hormones The tumor forming and the tumor protecting effects of 
androgens and estrogens arc not specific direct effects but general and 
indirect 

We realize that the experimental work mennoned is incomplete, 
how c\ cr, the problem of gastric carcinoma is of such tremendous pro- 
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pornons and importance, that mc belie\e many experimental and clin- 
ic il obsenanons by \anous workers ^\lth sufficient material will be 
necci>sar\ to bring us a correct evaluation of the data referred to, and 
its true relationship to carcinoma of the stomach 

Conclusions 

1 From personal observaaon during the past 13 years in the 
Stomach Clinic of the Fourth Division at Bellevue Hospital 

V here v e obsen ed over 1 200 ulcers of the stomach and duo- 
denum, It IS our feelmg that an ulcer rarely if ever becomes a 
carcinoma of the stomach 

2 In a previous report on the gastric ulcers from our chmc num- 
bering 104 cases ve found nine in which a differential diagnosis 
betv een ulcer and carcinoma m as not possible 

3 Of these nine cases, all were advised immediate operation and 
eight submitted Of the eight cases sl\ or 75 per cent v ere found 
to be ulcers by the pathological department 

4 The teaching of early diagnosis and immediate operanon in car- 
cinoma of tlie stomach has offered ver>>' little as to ulnmate 
cures 111 this disease during the past tv o decades 

3 From the evaluanon of our statistical data from Bellevue Hos- 
pital and Post-Graduate Hospital, the panent vith the short 
historv has no better chance of a permanent cure than the one 

V ith a long history 

6 The suggesnon of a hormone connection between the estrogens 
androgens and gastric mucosa as a possible factor m carcinoma 
of the stomach is based on the review of the recent v ork by 
mani authors 
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ACUTE SURGICAL CONDITIONS OF THE 
ABDOMEN IN CHILDREN*^ 

Charles W Lester 

Associate Surgeon, Bellc\ue Hospilil 


□ HE acute abdominal condiaons in childhood differ maten- 
ally from those of adult life as regards type of lesion, 
diagnosis and treatment We have made a study of these 
abdominal conditions as they have appeared on the Chil- 
dren’s Surgical Sennce of Bellevue Hospital, to which 
are admitted children up to the age of thirteen The lesions may be 
divided into obstrucnve lesions and mflammations 


Congenital obstructions of the gastromtestmal tract are about the 
first to be brought to the attention of the surgeon and those of the upper 
part are the best knovTi The most common of these is congemtal pyloric 
stenosis v hich has to be differentiated from the various t)p)es of duo- 
denal obstruction 


The symptoms of upper gastromtestmal obstrucuon are typical 
\’’omiang begms early and soon becomes projectile m t}p)e There is 
great distennon m the upper part of the abdomen to correspond to the 
dilated stomach Peristaltic v’^aves can be seen and the bowels do not 


move Because the baby is unable to retain any feedmgs he rapidly be- 
comes dehydrated and emaciated 

In congemtal pyloric stenosis the obstrucuon is due to the hyper- 
trophied pyloric muscle vTich is sufficiently large to make a tumor 
palpable through the abdominal wall The obstrucuon is not complete 
at first and does not become so until spasm develops m the pylorus This 
happens usually about two weeks after birth, but may be earher or later 

Duodenal obstrucuon may be of two tj'pes The first is mtrmsic 
due to a failure of the duodenal lumen to open properly and it may be 
a complete atresia from a plug of cells or from a diaphragm, or it may 
be a stenosis m ith a uny lumen The second is extrmsic and is associated 
Mith incomplete rotauon of the gut producmg obstrucuve bands or 
\ oh ulus 


* From the Children’s Surgical Service Bellev'ue Hospital Fenwick Beekman Surgeon in*charge 
Given December 6 1940 before the Section of Surgerj of The New York Academy of Medicine 
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The difference in pathology will establish the differential diagnosis 
between the upper abdominal obstrucuons The vomitmg of pylonc 
stenosis usually does not begm until after the second week of life, 1 e , 
\i hen the pylorus closes, although one of our panents developed s^^mp- 
toms on the day after his birth and another on the third day The 
vomitus consists entirely of gastric contents as the obstruction prevents 
any regurgitation of duodenal contents such as bile The pylonc tumor 
can be palpated, a sign pathognomomc of the condition and one \\ hich 
should always be found before operatmg 

When the obstruction is m the duodenum, vomitmg begins shortly 
after birth and if the obstruction is distal to the papilla of V ater, which 
IS the case m the majority of instances, the vomitus will contain bile 
No firm tumor can be felt If the mecomum is examined, squamous epi- 
thelium will not be found as that which is charactenstically present m 
meconium arises above the obstruction 

X-ray wall help m the diagnosis as the gas-filled stomach will show 
on a flat film wTen the ’obstrucaon is pylonc, while the duodenum will 
be seen as well when the obstruction is duodenal Contrast medium such 
as banum should not be employed as it may obstruct the stoma should 
anastomosis prove necessary 

Pyloric stenosis predommates m males in the ratio of 5 to i and 
shows a distinct familial tendency Duodenal anomalies are apt to be 
associated with congemtal anomahes elsewhere 

Pylorospasm occurs m early infancy and may resemble obstruction 
It IS not as severe as obstruction, it is mtermittent and it can be reheved 
by atropine and thick feedmgs The tumor pathognomonic of pyloric 
stenosis cannot be palpated 

Congenital obstructions of ileum or jejunum have much the same 
etiology as those of the duodenum and are decidedly rare The vomitmg 
commences a little later than m duodenal obstrucuon and the distention 
IS much more extensive, involving more than just the upper abdomen 
Surgers^^ is the treatment of all these orgamc obstructions and it 
should be undertaken at the earliest moment compatible \nth safety To 
operate on an emaciated, dehydrated baby with a distended stomach is 
to court disaster The fluid and electrolyte balance should be brought to 
normal and transfusion given if necessary The stomach should be 
cmpued by lavage before operauon It may require 2 or 3 days to get the 
baby m condition to undergo operation but it is nme weU-spent 
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For anesthesia m e prefer drop ether unless there is some contraindi- 
cation In that case u e use local anesthetic of o 5 per cent procaine ^^'e 
employ an upper right rectus mcision sufficiently high to o\erhe the 
In er Robertson^ has recently advocated a right subcostal incision v hich 
appears to have some advantages 

The operauon for pyloric stenosis is the Fredet-Ramstedt procedure 
introduced into this country by Downes- and ably described by Dono- 
van,’’ Robertson^ and others Further description is unnecessar}'- One 
point desen^es mennon, hovexer Opening the duodenum it the distal 
end of the tumor is an accident v hich easily happens Great care should 
be exercised to ax oid it but if it should occur no damage xx ill result pro- 
xnded the opening is immediately closed xxnth fine sihc The Fredet-Ram- 
stedt operation properly done carries a loxv mortalir\’' and effects a 
complete cure 

The operation for duodenal obstrucDon is a more serious procedure 
and has a high mortality' Occasionally it is possible to rehex e extrinsic 
obstrucnon by cuttmg a band or correcting a volxmlus but usually a 
much more extensive operaaon is required A diaphragm may be cut 
if that is the cause but in most mstances it is necessary to perform a 
duodeno-jejunostomy This is tremendously complicated by the con- 
tracted condiaon of the gut distal to the obstruction Ladd'* has re- 
ported several cases successfully treated by this method and recently 
Stetten” reported another m a premature infant 

Obstructions farther doxxm m the small gut are treated by some fomi 
of entero-anastomosis Sometimes the obstruction is the result of inspis- 
sated meconium in a stenotic portion of the gut, m xx hich ms^ance it 
IS necessary to open the gut and remox'^e the obstnicnng agent 

■Vtresia am, next to pylonc stenosis, is the most common congenital 
ahmentar)'- tract obstruction It is easdy recognized by the fact that the 
baby does not pass meconium Accordmg to Ladd and Gross® there are 
four t^^pes txx^o near the anus due to incomplete rupture of the anal 
membrane or to persistence of the anal membrane, and txx o higher up 
xxnth the rectal pouch separated from it by considerable nssue In one 
of the last forms the anal pouch is xx ell formed and unless digital exam- 
ination IS made, the obstruction is not exndent X-ray exanunanon not 
earlier than 36 hours after birth xxith the baby inverted xxffil shoxx the 
rectum filled xxnth gas If made earlier, or if the baby is not inx’-erted, the 
gas xxffil not be in the rectum The anal sphincter is usually present 
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In the treatment of these cases colostomy is to be avoided if possible 
The rectal pouch is allow ed to distend and then the operation is done 
from below The sphincter is cut across by an antero-post error incision 
and the dilated rectum mobilized by blunt dissection It is then brought 
dowm, sutured to the sphincter and opened 

Congenital anomalies m this region are frequently associated with 
fistulous connections betw een rectum and genito-unnar}'’ tract but thev 
do not produce obstruction and are mentioned here only m passmg 
These congenital obstructions give s\ mptoms early in bfe Another 
obstruction arising later, but none the less peculiar to infancy, is intus- 
susception This IS not a congenital defect, its eDoIog^' is obscure and 
the diagnosis is more often missed than in pyloric stenosis Perhaps this 
IS because the textbooks give a positn e descnption that is not alw a\ s 
present 

The textbooks describe a bab\ usualh betw een 6 months and i 
\ ears suddenly seized w ith se\ ere abdominal pain and \ omitmg follow ed 
by shock and prostration He passes a fecal stool follow^ed by blood or 
blood and mucus and then the bow el is obstructed On examination a 
sausage-shaped mass is felt m the abdomen and often by rectal examina- 
tion This description is essentially true but by the time the baby reaches 
the surgeon the picture may have changed 

In the majont)^ of our cases the chief complamt was bloody stools 
and sometimes diarrhea The history of \ omitmg and pam could be ob- 
tained from the parents but only by questiomng, as these sxmiptoms had 
ceased Mass w as felt in only about half as it w'as obscured by distention, 
and wTen it w^as felt by rectum the condition w^as ad\ anced and most of 
the patients died Instead of a child w rithing in agony he appeared to be 
a health) infant quietly sleeping More than once I have had the anes- 
thetist ask if the w rong patient had not been sent to the operatmg room 
The decision to operate should be made on the histor)^ as w ell as on the 
present findings 

Prelimmars* treatment is of as much importance here as in pyloric 
stenosis but because of the danger of gangrene of the intussusceptum it 
must be hurried and the operation performed at the earliest safe moment 
u ithout w nting for the maximum improvement The administration of 
fluids cm be continued during and after the operation 

The intussusception immlves terminal ileum and cecum or colon in 
most of the cases It is usually sinyle but some we hate seen were com- 
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pound, 1 e , more than one intussusceptum was found in a single intussus- 
cipiens Gangrene of the bowel was present m about a thu-d of our 
patients, all of whom died 

A. right rectus incision is made regardless of M'^here the mass is felt, 
as in practically all cases the mtussusception starts on the right side and 
It IS m this locauon that the greatest difficulty can be expected in reduc- 
ing the mtussuscepnon The reduction is made by milking out the mtus- 
susceptum rather than by traction which may rupture the delicate gut 
In a few mstances, however, a little careful traction may be a valuable 
assistance m the milking process but it should be done with the utmost 
gentleness and stopped at the first sign of resistance An air enema, as 
practised by Farr,' given m the operatmg room \Mth the abdomen open, 
may help to start the reduction or even accomplish it This should be 
done only as a surgical procedure under direct vision because of the dan- 
ger of rupturing the gut 

When gangrene is present, the surgeon has no choice but to resect 
the gangrenous gut although most resections result fatally Infants and 
children tolerate ileostomy or colostomy so poorly that resection is the 
method of choice and there have been numerous successful resections 
reported Dowd^ reported one in a four year old boy in 1901 and an- 
other in a five day old baby m 1912 

Bleedmg from the bowel may simulate mtussusception when associ- 
ated with gastromtestinal s}'Tnptoms Henoch’s purpura is the prmcipal 
disease to differentiate, but a bleeding Meckel’s divernculum may cause 
confusion, and bleeding by rectum m congenital sj'phihs obscured the 
diagnosis m one of our cases 

Strangulated hernia is another cause of mtesnnal obstruenon It is 
infrequent and when it occurs in childhood usually appears dunng the 
first nvo years of life We have never had to resect the gut for this con- 
dition and in correcting the henna simply ligate and remove the sac 
WTthout attempting any sort of repair A loop of gut tu isted around an 
attached Meckel’s diverticulum may also cause obstruenon 

The inflammatory diseases of the abdomen m children may be 
divided mto those without associated peritomns and those with periton- 
ins Obviously an mflammatoty disturbance may start u ithout periton- 
itis and develop it later but it will simplify matters to discuss them sep- 
arately 

The condinon for vdiich early operanon is imperanve is acute appen- 
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dicitis The typical syndrome of abdommal pain localizmg m the nght 
lower quadrant, follo\ved by nausea and vomitmg, tenderness o\er 
iMcBumey’s point, fever and leukocytosis is known by every surgeon 
to be subject to variauons In childhood the s)'’mptom complex is even 
more variable and is easily confused wnth the onset of certain sv’'stemic 
diseases or wnth other abdominal inflammations 

The systemic diseases offer the least trouble although fully a third 
of the cases that are adrmtted to our sennce as acute appendicitis fall in 
the systemic group The child is more prostrated, the temperature is 
higher, the abdominal pam is vague and the tenderness is mdefimte and 
slight Vague abdommal symptoms wnth a temperature above 103 seldom 
mean appendicitis and a little delay w ill serve either to clear up the s>^mp- 
toms entirely or to permit them to develop into those characteristic of 
the disease Pneumoma, scarlet fever, tonsilhtis and upper respirator^’' 
infections are the ones most often found 

Local retroperitoneal or intraabdommal mflammatoiy’ conditions pre- 
sent more difficulties and it is often quite unpossible to make the correct 
diagnosis without operaoon Pyehos, pennephric abscess or cysatis fre- 
quently simulate appendicitis and the unne exammation, while usually 
sufficient to establish the diagnosis, may show’ nothmg if the ureter is 
obstructed In this connection it is well to remember that a low’-lymg 
acutely inflamed appendix may be close enough to the bladder to cause 
urmar)’ symptoms 

Osteomyelitis of the ilium occurred m one of our patients and so 
closely resembled appendicitis that operation w’as performed With the 
abdomen open the true nature of the trouble w’as manifest 

The pelvic inflammatory conditions of httle girls are the easiest to 
differentiate Salpmgios secondary to vaginitis and pelvic bleeding from 
rupture of an ovarian folhcle or backflow secondar)’ to an imperforate 
hymen are not particularly uncommon but rectal examination, examina- 
tion of the vaginal smear and a consideration of the age of the patient 
W’lll usually make the diagnosis 

Of the acute inflammator}’ conditions of the bow el acute Meckel’s 
diverticuhtis and acute regional enteritis must be considered A historv’ 
of bleedmg from the bow’el may help wnth Meckel’s diverticuhtis but 
in any case operation is indicated and the diagnosis becomes of acadermc 
interest only With acute regional enteritis the differential diagnosis is 
almost impossible and in all of our cases w as made in the operatmg room 
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They y ere treated by appendectomy and fortunately none \\ ent on to 
the chrome form of regional enteritis Neither of these conditions is par- 
ticularly common 

Mesenteric lymphadenitis is common, hoM ever, and is the worst 
stumbling block in differential diagnosis In general the symptoms are a 
little less severe than those of appendicias and the locahzanon of pain 
and tenderness more or less indefinite W'e usually make the diagnosis 
m the operating room, however, and remove the appendix as a routine 
procedure ^^^e do not consider mesenteric lymphademtis a climcal en- 
at>’ any more than lymphadenitis elsewhere in the body I beheve that 
It arises from the lymph drainage of infection or toxins m the area 
drained by the mesenteric nodes and is as protean as the area it drains 
and the mfections thereof For this reason I believe, contrary to Sobel 
and Stetten,” that removal of these nodes is fraught with danger It has 
been done many times by many surgeons and neither culture nor patho- 
logical exammation has shed any hght on the situation, but I have seen 
three cases m v hich peritonitis follow ed removal of the nodes, in one 
of which death ensued and in another chronic mvalidism after many 
enterostomies and laparotomies for obstruction Being therefore useless 
and dangerous it is the perfect example of meddlesome surger>^ 

Of the inflammatory conditions noted, the treatment for appendicitis 
and Meckel’s diverticulitis is operation, for the others, symptomatic 
hen the diagnosis of appendicitis is clear-cut there is little difficulty 
This happens in only about half of the cases, how^ever, so some other 
criteria must be established for surgery'' 

W e place most importance on localized right low^er quadrant tender- 
ness, especially if the psoas sign is positive or if there is rebound tender- 
ness Histors' IS of next importance wnth pain and vomitmg in their 
proper sequence Fever and leukocytosis are of value wdien taken in con- 
junction wnth other evidence A gangrenous appendix wnth little or no 
fever or leukocytosis is a common occurrence Rectal examination should 
be done, but, except in older children, is of little value unless a mass is 
discovered An adult finger in a child’s rectum causes so much distress 
and aenve resentment that the examiner cannot tell w^hether the pain is 
due to the morbid process or the examining finger When in doubt w^e 
consider that operation is the most conservative form of treatment Fur- 
thermore, if a child gives a typical appendix history, even if abdominal 
signs are minimal, or if a child has more than one hospital admission 
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with the same indefinite abdominal symptoms, w e operate By following 
this course w e make mistakes at times but m e also find a great many 
acutely inflamed appendices which would otherwise ha\e been missed, 
and w^e have never seen any harm arise from the unnecessarv'- remo\ al of 
the appendts. under such circumstances 

Peritonitis is the most senous intraabdominal condinon and has the 
highest mortality That secondary'- to a perforated appendrv is the most 
common form The disease starts wnth s^miptoms that can be recognized 
as due to appendicitis and too often there is a histor\" of catharsis Pam, 
\ omiting, rigidity and distention make the diagnosis ob\ lous Unless the 
child IS in a very serious condnion, w e operate, but onh after the fluid 
and electrolyte balances have been restored The appendix is remo\ ed il 
that can be easily accomplished, otherwise the operation is termmated 
If die condition is diffuse peritomas w'^e ha\ e been puttmg 4 to 6 grams 
of sulfanilamide into the pentoneum Drainage is not practiced unless 
there is an abscess or unless it is not possible to remo\ e the appendtx 
Only the peritoneum is closed, the remamder of the w ound being left 
open and hghtly packed with \aselme gauze Our results have been 
highly gratifying 

Pentomas associated w 1 h gonorrheal \ aginins is not uncommon 
although wath the use of sulfathiazole it is rapidly becoming so It resem- 
bles pnmar)'^ pentomas but a vaginal smear w ill readily disclose its true 
nature Operauon is not indicated The gonorrheal pentomas wall sub- 
side rather qmckly bu% should the pentomas prove to ha\ e another 
etiology, w^aiting for the abscess to deielop may be the best form of 
therapy 

Primary pentomas is pracacally always due to pneumococcus or 
saeptococcus and many observers claim that it is almost entirely con- 
fined to grls This they explain on the ground that entrance of the bac- 
teria IS gained via the genital tract and support their contention b\ the 
fact that cen.ucal smear w ill produce the organism in pure culture Our 
figures do not altogether support this contenaon even though there is a 
preponderance of girls We agree wuth NewelP® who dnides pnmarv 
peritonias mto three etiological groups, viz idiopathic, that associated 
mth pulmonar)^ or upper respirator)’- tract infecaons, and that associated 
with nephrosis 

The idiopathic r\’pe may predominate in girls but in others the 
female preponderance is slight When pentomas de\ elops after an upper 
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respiratoty infecnon it is usually a w eek or more after the onset and the 
sore throat or running ear is improvmg Streptococcus is the orgamsm 
usually responsible for this t}^e When associated with nephrosis the 
peritomas is not necessarily a terminal condmon as some of our patients 
have been able to form an abscess which can be dramed and they have 
recovered Pneumococcus is the usual orgamsm m these instances 

The evidence is so typical of pentomtis that the diagnosis is rarely 
in doubt but as the treatment depends a great deal on the causative or- 
ganism It IS necessary to determine this If the paaent is a girl, cenncal 
smear may give the desired information, othenwse abdominal puncture 
may be employed 

Our experience with abdominal puncture has not been altogether 
sansfacton^ in that sufficient fluid to give the informanon desired has not 
alv ays been obtained Also, the possibility of perforaoon of the gut v ith 
the needle makes the procedure not altogether harmless Ladd, Botsford 
and Curnan” advocate making a small McBumey incision and opening 
the peritoneum under local anesthesia If the peritonitis proves to be due 
to the colon bacillus, the incision can be enlarged and the appendix rc- 
moi ed If not, the pus can be sucked off and sulfanilamide inserted This 
procedure has much to recommend it but we have had no personal ex- 
perience with It 

Opinion differs as to treatment Some of our patients recovered after 
drainage of acute peritonitis, others recovered after allovnng an abscess 
to form and then draming that, but the majority of them died Our feel- 
ing at present is to avoid operaaon m primary peritomas unnl the forma- 
tion of an abscess which is then drained If the abdomen is opened under 
the nustaken diagnosis of secondar)'' peritomas, the pus is sucked off, 
sulfanilamide mserted and the pentoneum closed vnthout drainage The 
remainder of the v ound is left open and packed with vaseline gauze 
The proper chemotherapy is then begun by mouth 

Preliminary admmistraaon of glucose and saline by vein or hypo- 
dermoclysis is alvays advisable No dehydrated child should ever be 
submitted to operaaon and the restorauon of the normal flmd and elec- 
trolyte balances may mean the difference betv^een recover^'- and death 
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SUAIiMAR\ 

Acute abdominal lesions of childhood are either obstructive or 
inflammatory 

The obstructive lesions occurring directly after birth are congenital, 
those occurring later are usually due to intussusception 

The mflammatory lesions are usually associated with the appendtx 
but other conditions frequently obscure the diagnosis Operation is the 
conservative treatment 

Primary peritomtis may occur, m which mstance the consen’^ative 
treatment is to delay operation until the formation of an abscess and 
then dram 

Restoration and maintenance of fluids and electrolytes is essential 
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TREATMENT OF DISORDERS OF THE 

iM E N O P A U S E * 

Robert T Frank 

Clinical Profes^^or of Gynecology 
College of Physicians and Surgeons, Columbia Uni\ersity 


□ HE onset of the menopause is a gradual process unless 
castration is induced either surgically or by radiotherapy 
The physiological menopause therefore usually is pre- 
ceded by a recognizable preclimacteric stage of variable 
duration 

The menopause is anticipated with dread by a large number of wo- 
men, because they expect to lose their attractiveness (with appearance 
of wrinkles, gray hair, flabbiness, husutism), sex allure, physical \’igor 
and shapeliness (obesity, angularity) They likewnse anticipate a dimmu- 
tion of hbido and of mental capacity They look forward to being 
harassed by discomforts such as flushes and sweats, headaches, dimm- 
ished eyesight Many of these fears, instead of being allayed, are further 
exaggerated and fixed by the attitudes and convictions of theur family 
physicians 

Prechmacteuiiui Preclimacterically, and I must emphasize that the 
preclimax may extend over several years, ovulation becomes less regular 
or may fail to take place In consequence, continuous and excessive fol- 
licle growTh may supen’^ene, causing excess production of estrogens 
If this excess is destroyed or excreted wnth sufficient rapidity, as hap- 
pens in the majority of -women, the mdividual remams symptomless If 
the excess accumulates m the circulation, the s)Hnptoms of what I have 
called “premenstrual tension” develop, if the excess is excreted periodi- 
cally, menorrhagia and metrorrhagia result Characteristic of this stage 
are the uterine findings in such individuals The uterus shows symmet- 
rical enlargement, at the onset, the uterine muscle is soft and boggy, in 
the later stages, the muscle becomes hard and fibrous In both stages 
the endometrium is found thick, edematous, sometimes polypoid, al- 
though occasionally very thin endometria are encountered Microscopi- 
cally such endometria show'- hyperplasia, not infrequently cystic dilata- 

' Read Feb 14 1941 in the Fnday Afternoon Lecture Series of The New York Academy of Medicine 
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non of the glands At other omes the glandular pattern is adenomatous 

Let me warn you that estrogemc therapy, so often resorted to at 
this nme, because many of the panents have mild flushes, is not helpful 
and may prove harmful, by increasing the menorrhagia as well as the 
irregular nming of the cycle It should be remembered that neurot ascu- 
lar symptoms are noted, not infrequently, m panents long before the 
menopausal years, and in themselves do not signify a premature meno- 
pause This should be emphasized because, when flushes and amenorrhea 
develop in panents between thirty-five and fort}^-five, many pracunon- 
ers habitually make the diagnosis of “premature menopause,” an infre- 
quent condinon (at most in 4 per cent of women) Moreover, pa- 
nents who have flushes comcident mth amenorrhea, are not reheved 
by estrogens Under such conditions, small doses of phenobarbital and 
repeated reassurance are usually adequate 

Clwiax When the menopause develops (this rarely happens before 
the forty-seventh to flfneth year, and in women with fibroids e\en 
later) very definite changes ensue These changes are both consntu- 
nonal and local but should not be confused with the sj^stemic changes 
incident to advancing years Sudden and definite amenorrhea develops 
in less than 15 per cent The majority show-^ irregulanty and mcreasmg 
intervals between menstruations so that no e\act time of onset can be 
recogmzed 

Physiological Changes Tlie most e\ident, readily recognizable con- 
stitutional changes are hormonal and are due to the unopposed and ex- 
cessive action of the prepituitary or adenohypophysis w^hich thereupon 
secretes an excess of the gonadotropic factor or factors This excessive 
and continuous secretion and excretion can be determined readily by 
investigaaon of both the blood and the urine If the ovanes are examined 
at this time, and this happens not infrequently dunng laparotomies 
performed for valid indications, they wull be found to be smaller, fibrous, 
less vascular, and diminished in weight by one-third The ovanes con- 
tain few' or no cystic folhcles, and no corpora lutea As a result, a dirrun- 
ishcd estrogenic secretion is found both in the blood and m the tmne 
In many instances the estrogens have disappeared completely The go- 
nadotropic factors, as stated, charactensucally are contmuously present 
m large amount 

There is no evidence that I can accept, showing that other prepitui- 
tar^' factors such as the growth, thyrotropic or adrenotropic are af- 
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fccted Lilvcwisc, there appears no change definitely ascnbable to the 
climax m blood pressure (except greater temporary \anabihty), meri- 
bohsm or other general bodily functions Tins has been investigated 
repeatedly in young individuals who have been subjected to castration 

Con ammonal Symptoms The symptom complex associated with 
the menopause is characterisac The sj^mptoms may continue for a 
shorter or longer penod They wall be most stormy in nervmus, neurotic 
and imbalanced w omen, and less marked in the w ell poised and stable 
individual 

The symptoms intimately associated wath the menopausal condition 
arc neurovascular, digestive, arthritic and psychical in addition to the 
local involuaonal changes Frequently one or more are complained ot 
by the same patient By far the most common and best known to the 
laity are the neurovascular flushes and sw'^eats, headaches and dizziness 
These may be extremely disturbing, embarrassing and even disabling 
The flushes and sw^eats awaken the patient at night and cause her to 
catch cold The headache and dizziness produce a feeling of insecurirv% 
in extreme cases inducing the paaent to stay at home and lead a hermit 
existence The digestive symptoms usually are mild eructations, sudden, 
variable and unaccountable abdominal distention, increase in constipa- 
tion, nausea 

The arthritic s}’’mptoms are vague Joint pains are cxpenenced, es- 
pecially of the metacarpo-phalangeal and metatarso-phalangeal joints, 
also of the vertebrae, less often ankle, knee and shoulder When I ha\ e 
had the opportumty of examining previous x-ray films of a somewhat 
earlier date, and comparing these wath more recent films, it became 
apparent that the pain is not due to any increased bone changes recog- 
nizable by x-ray 

The ps}'’chiatric symptoms as a rule are mere exaggeration of the 
previous overt or latent tendencies existmg in the indnidual Such 
complaints as unrest, emotionahsm (lacnmosity, depression), inability 
to concentrate, irntability, quarrelsomeness, loss of self-control, become 
more marked and may then first be noted by family or relatives As 
Heaver phrases it, “Such a wmman is much more suscepable to minor 
insults to her pride atid ego, and certainly she experiences more diffi- 
culty than ever befor); in coping wath these ” In a small number of pa- 
tients, real psychoses Idevelop, in the form of involutional melancholia 
and paranoid manifestations 

\ 

) 
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Local Symptoms The local symptoms of m\ olution or atrophy arc 
mild The breasts involute, showing atrophy in thin individuals and 
increased replaced accumulation of fat m the obese Women with a 
tendency to obesity quite often at this period note a temporary redis- 
tribution of fat producing an enlargement of the hips and of the abdo- 
men The pubic hair eventually thms out and becomes gray The labia 
majora lose their plumpness, the minora shnnk and evince pallor The 
\agina becomes less succulent, dryer, and paler, but coital disturbances 
rarely develop The cer\m\, particularly the portio, in\ olutes together 
with the uterus, the entire organ appeanng smaller, thinner and rubberv^ 
m consistence The involution of tubes and ovaries cannot be elicited 
by palpation Vaginal and cenncal secretion dimmish The vaginal 
smears may show a characteristic menopausal type although this is not 
the case in a considerable percentage of patients, if spreads are stained 
with fuchsin or hematoxylin eosin It should be emphasized that with 
few exceptions, myomata of the uterus diminisli markedly Myomata 
which originally were no larger than a tangerine, as a rule, nvo or three 
years after the onset of the menopause, can no longer be recognized 
Therefore small fibroids first noted in women of forty-five years, rarely 
require surgical removal 

Menopausal Diseases 

A'Vhile discussing the local changes, it is well to mention the path- 
ological changes wTich fall into the frame of menopausal diseases 

Senile Vaginitis, manifesnng itself by burning sensation, rarely pro- 
duces actual pain, and is recognized by red, punctate subepithelnl 
spots, and the development of synechiae in the formces The vaginal 
secretion is scant, colorless and alkaline 

Pruntns is recognizable only by scratch marks Leukoplakia, super- 
ficial w'hite, discrete areas an\'w here on the visible mucosa from the labia 
minora inw^ard, is due to thickening of the superficial epithelial layers 
(hyperkeratosis) Kraurosis ztikae is a shnnkage of the labia minora 
w ith epithelial atrophy, fissunng, often accompanied by leukoplakia, and 
in 50 per cent of the patients etentually changing into carcinoma It 
sliould be added that wTile pruritus, leukoplakia and kraurosis are found 
in the menopause, the same s\mdromes occasionally, but much more 
rarely , appear long before the prcclimactenum has set in 

As to corpus carcinoma and ovarian malignancies, it is e\ en more 
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difficult to determine whether the menopause or the age group is the 
mam determining factor for their greater frequency I am mchned to 
think that age is of greater importance So-called funcnonal ovarian tu- 
mors, particularly granulosa cell tumors, through their mtemal secrenon, 
produce recurrence of bleeding and are therefore more readily recog- 
nizable in the menopause AA’hether the frequency of carcinoma of the 
breast m this group has any direct connecnon Mtth the menopause, I 
must leave an open question 

On the other hand, I have found no convincing evidence to support 
the hypothesis that arteriosclerosis and cardiorenal diseases have any di- 
rect connecuon with the chmacteric changes, particularly as e\ en m the 
early stages they do not respond to estrogemc therapy The same may 
be said of obesit>^ m hich to a large evtent is due to the emononal factors 
yhich so strongly tinge the entire outlook of the lair\’- and produce a 
self-imposed sluggishness and depression in many individuals It is true 
that some investigators have declared that sugar tolerance is decreased 
and adrenalin sensinvity increased after the menopause 

Treatment 

Although all women y ho surnve, eventually reach the menopause, 
not more than 15, or at most 20 per cent are incommoded suffi- 
ciently to seek relief^ Of those y ho consult a physician, a consideraole 
proportion have mild symptoms, for the control of which full reassur- 
ance and non-specific medicaaon ynll suffice 

No 72 -Specifjc Tieawieiit of the Menopause The advice should con- 
sist of a description of the situaGon The panent should be told that if 
the symptoms do not mcrease, very’’ little treatment y^ill be necessar)’', 
and certainly that no hormonal treatment, such as injections, of yffiich 
the lairy is noy^ fully a%vare, ynll be needed If the patient is overweight, 
she should be cauDoned and placed on a detailed, mild, reducmg diet 
The carbohydrates and fats should be restricted, and the patient should 
Aveigli herself once a y^eek Sufficient exercise, preferably yalkmg, 
should be mdulged in Frequently, measures to reheve constipanon are 
hkey ise indicated 

For the mild flushes and sy^eats y'hich annoy the patient, mostly at 
night, one-half of a gram of phenobarbital before retmng, may be pre- 
scnbed Occasionally one-quarter of a gram may be necessary’" durmg 
the day tune The sedation should be regulated belo\v the dosage at 
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which day ame sleepiness is induced 

The majority of these patients will seek advice at interv^als because 
they are disquieted by their gossipy friends as well as by the articles 
which they read in the newspapers or magazines, with consequent re- 
awakemng of their fears 

Specific or Replacement Therapy Particularly after the mduction 
of the menopause by surgical castration or by \-ray, the symptoms may 
prove stormy and severe This applies most frequently to young nervous 
women Occasionally some of the patients, in whom the non-specific 
therapy just descnbed has failed, may hkewise demand further aid Com- 
plete rehef of symptoms is attained by natural or synthetic estrogemc 
substances In my expenence, less than one per cent of patients do not 
respond to the estrogens 

Pharmacology of the Estrogens Today the estrogens may be ob- 
tained as pure chermcal ennties Their characteristic is mduction of arti- 
ficial estrus m laboratory animals (mamly rodents) The estrogens exert 
theur effect upon the uterus, vagina, vulva. Fallopian tubes, as well as 
upon the breasts Immediately after the beginnmg of absorption, tem- 
porary local, as well as shght penpheral vasodilatation manifests itself 
The contractile response of the musculature of the uterus and tubes 
which was abolished or dimmished by castration, returns The uterme 
mucosa undergoes changes due to the stimulation The vagmal spreads 
change to the estrual type Similar effects are produced m the human 
being by sufficient dosage The vaginal spreads show defimte and recog- 
nizable changes The response to estrogen continues until the drug is 
withdraw n or eliminated In addition, in the human bemg, as the result 
of effective estrogemc therapy, a readily recognizable disappearance of 
the gonadotropic factors m the unne is demonstrable by simple labora- 
tory tests 

In the rodent, long continued exhibition of estrogen produces en- 
largement of the prepitmtar)% and m susceptible strams of nuce, adeno- 
carcinoma of the breast In the gumea pig, diffuse fibromyomata of the 
uterus and pentoneum may develop Analogous results have not been 
recorded m the human being 

Available Estrogens More than one hundred active pharmaceutical 
products are on the market I do not consider it my function to single 
out a given product The estrogens may be used in a number of u ays 
An unnecessarily popular form of exhibition of the drug is by subcu- 
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taneous or intramuscular injecnon The estrogens must be dissolved in 
oil as their w ater solubility is minute Since this method of medication 
has become so popular, I have seen a number of patients who develop a 
sensitivity to the oily medium, producing severe local allergic reactions 
md necessitanng the stoppage of this form of giving the estrogen Some 
of the estrogens are absorbed by mouth, particularly estriol and estra- 
diol Absorption likewise takes place through the vagina and through 
the skin Recently, implantation of crystalline estrogens subcutaneously 
has been tried (As a rule, such implantaoon necessitates a small incision, 
under local anesthesia, and suture of the wound) In the great majority 
of cases the estrogens may be given by mouth It is to be remembered 
that dunng absorption a considerable portion of the drug is carried off 
in the intestine and destroyed by the hver, and, therefore, the dosage 
must be increased ten times above that used for mjecoon 

Umtage of the Estrogens At the present the dosage is m a state of 
confusion which misleads pracanoners unnecessarily The generally ac- 
cepted and basic unit is the mtemational umt of estrone (I U ) This is 
arbitrarily o i of a gamma or 1/ 10,000 of a mg of estrone This roughly 
corresponds to 1 iM U , a quantity which will produce full estrus in a 
castrated mouse There is a benzoate umt which corresponds to o 1 of 
a gamma of estradiol benzoate This umt should be abandoned Many of 
the pharmaceuticals are based on the Rat Umt (R U ) which roughly 
corresponds to 5 I U The commonly used estrogens may be grouped as 
follows according to their physiological effecaveness Estriol— one-sixth 
of the effect of estrone, estrone— the unit, estradiol— five times as effec- 
tive as an equal weight of estrone This should suffice for any practical 
purpose 

For general purposes, tablets of estradiol in the dosage of one-half 
mg of the acm e substance, three times a day, by mouth, is sufficient for 
the great majority of panents I have seen no advantage m using the 
other forms of natural estrogens although for vaginal suppositories es- 
trone is sufficiently strong 

The mam objection to the continued use of estrogens is their high 
cost This drawback doubtless will be overcome eventually by syn- 
thetic estrogens In England and Canada, Stilbestrol, a synthenc estro- 
gen, IS pemutted to be sold Its price is less than one-tenth of that of the 
natural estrogens As yet, the Food and Drug Adrmmstration has not 
authorized its sale in the United States This is largely due to the fact 
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that approximately one out of ten patients develops nausea as a result of 
taking the drug and that when given in large doses, liver damage has 
been said to result 

AdETHon OF Use of Estrogens in the AIenopause 

I hope that in what has preceded, I have sufficiently cleared the decks 
to descnbe the actual use of estrogen in given cases of the menopause 
By this medication it is usually possible to abolish rapidly the flushes, 
to reheve digestive disturbances and, in most cases, to lessen the arthnac 
pains Usually, too, these patients experience a feeling of well-being and 
increased physical vigor Rarely an mcrease of libido is noted I have 
seen no convincing evidence that high blood pressure is influenced or 
reheved 

It IS my practice to prescnbe thirty tablets, each contaimng one-half 
mg of alpha estradiol These tablets are to be taken at first three times 
a day, a half hour after each meal, until the flushes defimtely improve 
or cease In the average patient this occurs after four days The paoent 
IS then told to take only nvo tablets a day, one in the morning and one 
in the evenmg, until the last three tablets are reached Then the paaent 
takes but one tablet in the mormng for three successive days By this 
gradual withdrawal, annoymg bleeding m patients who have their uten, 
usually IS avoided The patient is directed to take no further medication 
except one-quarter of a gram of phenobarbital, twice daily With the 
first reappearance of flushes, a similar course of estrogemc treatment is 
repeated The aim is to lengthen gradually the withdrawal penods until 
no recurrence of symptoms takes place No defimte prognosis as to the 
duration of the condition can be given In general, it may be said that 
the more nen ous the patient, and the more frequent and severe the 
flushes, the longer will active menopause sj’^mptoms continue, but as this 
may cover a time anyxvhere betxveen six months and six to ten years. 
It IS unwise for the physician to predict 

In my hands this type of medication has been successful in the \ast 
majonty I have not resorted to the overpopular method of injection for 
several years Injections cannot be earned out indefinitely uuthout the 
patient eventually rebelling As previously mennoned, allergy’- to oil may 
necessitate resort to other methods Abscesses and granulomata ha\ e oc- 
curred If injections are resorted to, the best rv-^pe of medicanon is estra- 
diol benzoate, obtained from a reliable firm The injecnon should be 
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gi\ en t\\ ice or thrice weekly unol the flushes are fully abolished The 
induidual dose is two thousand Rat Units After the flushes are under 
control, M eeklv injections are resorted to Under this type of medica- 
tion, irrespective of their age, annoying utenne bleedmg is much more 
apt to occur m patients in m horn the uterus has not been removed I 
have seen it in a woman seventy years old, and therefore patients should 
be warned of this possibihty, in order not to be unpleasantly surprised 
or alarmed Some endocrinologists feel that the psychic effect is greater 
udien mjecuons are resorted to, but unless we are entirely mistaken in 
our concept of estrogenic therapy for the menopause, no psychotherapy 
IS needed 

I see no advantage in attempting to give estrogen treatment by means 
of inunction It is true that the estrogens are readily absorbed by the 
skin However, it is impossible to gauge the dosage as accurately as by 
the other routes Moreover, we are as yet unable to exclude defimtely 
a potential local carcinogenic effect m the human 

The advocates of implantation have stated that the absorpuon by 
this method is more conanuous and that an implantation effect may last 
for one to three months or even longer Sterile crystallme estradiol is 
compressed into small tablets and by an mcision, placed in the sub- 
cutaneous tissues The rate of absorption varies accordmg to the density 
of the pellet, the surface area exposed, and the greater or lesser connec- 
tive tissue reaction which encapsulates the pellet Once mtroduced the 
dosage is no longer under control How successful the instrument de- 
vised by Thom for implanting other types of steroids will prove to be 
in avoiding the necessity of scarring incisions, I cannot state from per- 
sonal experience 

Vaginal suppositories contammg from one thousand to nvo thou- 
sand International Units likewise cause absorption of estrogens The sup- 
positories are placed deep in the fomix by the patient before retiring 
The patient wears a napkin until morning and then takes a cleansing 
douche I resort to this type of medication mainly when a senile vagini- 
tis causes annoymg irntauon and discharge, and the constimtional symp- 
toms are mild 

In the last few years great enthusiasm has been sho^vn. by psychiat- 
rists for the estrogen treatment of menopausal psychoses, particularly 
melanchohc and schizophrenic manifestations It seems to me that the 
pnmary enthusiasm will gradually evaporate There is no question that 
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the menopausal symptoms can be abolished, thus affording some relief 
and inducing marked hopefulness m some of these women However, 
I douht that cure of deep-seated and eU-developed psychoses can be 
anticipated However, there is no reason whatever why such medication 
should not be tried under careful and critical supen^ision 

Contraindications Although m my opmion the use of estrogens is 
much overdone and is not at all indicated m the preclimactenc penod 
when menstruation still occurs, there are actually few other contramdi- 
caoons for the use of estrogens Estrogens should not be used postopera- 
ovely in patients in whom endometriosis has been found The same 
applies to patients operated upon for carcmoma of the breast, or either 
operated upon or treated by radiation for carcmoma of the cen^ix and 
carcinoma of the uterme body 

Another mainly chmactenc disease, namely kraurosis of the vulva, 
has been treated by estrogens This condition is an atrophic one and 
usually a sequence of the menopause In my evpenence, fuUy 50 per 
cent of kraurosis of the vulva changes mto carcmoma of the squamous 
type Knovmg the defimtely carcmogemc potentiahties of estrogens. 
It seems unwise to further comphcate the situanon by givmg estrogens 
m any form, particularly by local munction I am further encouraged 
m making this contramdication absolute by the fact that I employed 
the method years ago when carcmogenesis and steroids were not at all 
associated, and found that any change or rehef obtained was of purely 
temporary nature 

It IS my hope that I have been able to clarify for you some of the 
confusion and misconceptions which becloud this as yet new therapeu- 
tic treatment Those of us who have been mterested m endocnnology 
for many years consider the estrogemc rehef of the menopause as a 
major tnumph, second only to that of the treatment of hjqiothyroidism 
by thyroid medication and of diabetes by msuhn 
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IS conceded, I believe, at the outset of our discussion, 
a that medical testimony, in the so-called personal in)ur\'^ 
3 action, involves an evil which seriously affects the ad- 
a ministration of justice The causes of the evil must like- 
Q'SSHSHSHSHSHS'fl ^''ise be conceded In their consideration, three impor- 
tant elements are generally found to be present, each one of which is a 
contributing factor, namely the opportunity for the doctor to predicate 
his opmion on subjective symptoms, which induces exaggeration, il 
not worse, on the part of a claimant, the \ ery natural tendency on the 
part of a doctor, by whatever party to a lawsuit retained, to become 
a partisan in the action, w hereby the skilled adviser loses that disinter- 
estedness, V ithout V hich the testimony of any vntness is so readily 
colored, and the contingent fee contract of the law yer, made necessar)’-, 
in so many instances, by the circumstances of the client, wTich pro- 
^ ides a stake, in the w ay of remuneration, out of all proportion to the 
ser\ ice arousing as it so often does his cupidit\^ and breaking down all 
resistance against unethical practices With claimant and law'^yer both in 
a position to benefit from the size of a verdict, there is an ever present 
temptation, difficult to combat, and it is not surprising to find an exag- 
geration, in \ ery many cases, wffiich frequently takes on the aspect of 
fraud, as w ell as doctors w hose opinions are purchasable As a result, 
expert testimony, in the kind of acoon w'^e are considering, has gained 
such a disrepute that \ er)'' many medical men wnll refuse to become 
identified wnth either party, wffiether plaintiff or defendant, and a cyni- 
cil public, seeing the perjured cause prosper, becomes contemptuous of 
a profession wffiich permits it, and is w^eakened in its respect for the 
courts Arguing from the one type of cause, it reaches the wffiolly un- 


* Head Febnian 25 19-11 belore The \b‘^^ClatIon of the Bar of the Cit\ o( >.e\\ York in the ni 
posium m cooperation with The New ork Academe of Medicine and the Medical Society of the 
Cou^t^ of New ^ ork 


Medical T estimony 


865 


justifiable conclusion that ever)'- lawyer, in e\ er\'- case, is moved bv an 
interest w'hich know's no deterrent to a successful outcome, that false 
tesamon)'^ is not merel)'- condoned, but is encouraged, and that the 
judge, whose function is to promote the administration of justice is 
indifferent to the spoken he m his presence, or without courage in its 
rebuke 

This statement of the evil wuth w hicli w e are confronted, and its 
effect, wull not be seriousl)'- challenged, and if the prestige of our courts 
IS to be mamtained, there must be some affirmatn e action upon our 
part A plea of helplessness b)'- the profession is an admission that our 
judicial system is lacking in that vigor w hicIi is essential, if it is to con- 
tinue to e\ist It IS more than that— it is an mvitation to take increasingh 
from the courts the jurisdiction w'hich the courts ha\ e for so long en- 
joyed in the determination of legal disputes 

If the tendenc)' of the last rw eny-five > ears to create departmental 
boards or agencies for the adjudication of specialized questions is not 
evplained by the abuse of expert testimon\ in the personal injurv* ac- 
tion, the abuse has at least made easier the trend, and the task of the 
lawyer, in effecting administram e reforms, is made more difficult It 
may seem a far cry, but, as much as anything else, the excessive grow th 
of departmental boards and agencies bespeaks a w ant of confidence in 
the law' Unless w'e can maintain such a standard of procedure that loose 
and perjured testimony is discouraged, and the perjurer is made to fear 
w e lose the w eight w hich might be expected to attach to our \ lew s, 
and our protest of the narrowed pro\ince of the courts and the les- 
sened field of the lawwer, is of little at ail 

It IS not to be gathered from w hat I ha^ e said that conflicting opin- 
ions are alw avs indicatn e of the abuse of expert testimon) Upon \ en' 
many subjects involving skill and expenence, exact conclusions are not 
to be had upon the same statement of facts, and searchers after the truth 
ho\ve\ er honest their effort, w ill differ as ben^ een themseh es But there 
IS the dishonest, the careless, and the indifferent expert to be considered, 
whose biased findings are always available to confuse the particular is- 
sue and to bew'ilder a Jur\^ as w ell as a court 

The Law' Re\ ision Commission of the State of New York early 
recognized the e\ il W'hich is inherent in expert testimony in the personal 
injurv' action, and in its 1936 program, there was included a proposed 
statute, designed to meet, or at least, to minimize the e\il Under ils 
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terms, m any cn il action to reco\ er damages for personal mjuries, the 
court, of Its own moDon, before or during trial, as empowered, in its 
discreoon, to appoint a disinterested physician to make such a physical 
or other examinanon of the injured person, as might be necessary to 
form an opinion as to the nature, extent, or permanence of the injurs^^ 
The report of the physician so appointed, m as to be in rmng, under 
oath, and was to be forthnuth furnished to the judge, a copy to be 
furnished as m ell to the attorneys for each of the parties to the action 
Thereafter, such physician nught be called and examined as a witness by 
either parr\'’, or by the court, and he \\ as made subject to examination and 
objecnon as to competence and quahfication as any other witness, and 
as to bias, and might be cross-examined The compensation of the physi- 
cian, M hich IS ahi'^ays a difficult problem m the devismg of any plan, w as 
to be fixed by the court, for the payment of which the parues w^ere 
made jointly and severally liable, or the court might determine the pro- 
portion in wdiich It should be paid by the parties, and any amount paid 
w^as made tax’able and w^as allow^ed to a successful party, as any other 
cost If any person paid or offered to pay, or accepted or agreed to 
accept, more than die compensation fixed by the court, it w as made a 
contempt and punishable accordmgly 

An added provision, wdiich should be touched upon, w'as that the ap- 
pointment by the court of a physician w^as to be “after a hearing to be 
attended only by the parties interested or their attorneys,” it bemg as- 
sumed that any appomtment wmuld involve a discussion of personah- 
nes, as w^ell as questions of compensation and payment, w^hich might be 
better carried on if there w^as an absence of the pubhcir\^ wffiich wmuld 
be attendant upon a discussion m open court 

Behmd the statute suggested, there w'-ere two thoughts The statute, 
in Itself, wmuld furnish to the court an effective means whereby, m a 
proper case, there might be brought to bear such an exammation as 
wmuld make possible the ascertainment of the truth This possibihty w^as 
evidenced, m my owm experience a few’’ years ago when an upstate 
judge, acting beyond his powders, announced to opposing counsel there 
had to be an exammation by a physician of his owm choice dunng the 
noon hour, the opposmg doctors havmg contradicted each other as to an 
objective symptom or condition wduch could be ascertamed wTth cer- 
tamty, and wffien the court reconvened m the afternoon, the doctors had 
left, and wffiat had been bitterly disputed, w’as an admitted fact in the 
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case More than this, even if the power vested in the court should not 
be exercised, its very possession would be m the nature of a check upon 
a medical expert A medical witness will be more thorough in his e\- 
aminaaon, more studied in his opmion, more careful in his utterance, 
and less prone to exaggeration, to say nothing of wilful misstatement, if 
he knows that at any moment the court may itself order an exammaaon 

A big stick in the hands of the court, m the situation we are con- 
sidering, may be as effective as a big sack in the hands of the mythical 
individual, who was counselled by a former President to walk softly and 
never to be without it 

Whether the power contemplated by the proposed statute would 
prove effecnve, would depend very largely upon the judge In the 
hands of a weak judge, it might be abused, or at best, it would not be 
invoked But in the hands of a competent judge, it would be an added 
power, and given sufficient power, there is no evd with which a court 
cannot adequately cope 

Why there should be hesitaaon m the givmg of the power, assum- 
mg the mechamcs of any proposed statute are unobjecnonable, is diffi- 
cult to understand The determmaaon of the issue m the case wdl soil 
be with the jury The judge will stdl be restrained in commentmg upon 
the weight of the evidence and the credibdity of any wimess, although, 
in my opimon, his enforced sdence, m such respect, is one reason for the 
acuteness of the evd under discussion 

New York has for so long enforced the rule, mistakenly, I think, 
that a judge, neither by word or act, is to influence even remotely a 
jury, that he is little more than a kind of glorified arbitrator beru een 
opposmg counsel, to direct the course of a trial As la^tyers, we. all wish 
to wm our causes, and there is a pomt beyond which m any trial, the 
interference of the court may be properly resented But the cause -uhich 
cannot vuthstand the scrutmy of a competent judge, and his dismter- 
ested comment, is quesaonable, and it would make for a better adminis- 
tranon of jusace if both the quesaoned cause, and the unprincipled la\\ - 
yer who pleads it, could be made to appear m their true hght 

In fading to legislate, the Legislature is not to be cnncized The 
subject of medical testimony m the personal mjur)’- action is one m 
which the urge for legislanon should come from the legal profession and 
any urge upon our part has been -wanang It is one of our weaknesses 
that there are too many subjects upon which e are silent unal an evd 
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Ins attained such proportions that the insistence for some reform comes 
from without 

Neither is the La^ Revision Commission to be criticized Its func- 
tion IS to stud\ and recommend, and this it has done When a recom- 
mendation has been submitted, with its accompanying study, informa- 
tion IS at hand, and for the Law Revision Commission to attempt to 
force Its conclusion would be to invite a clash of opinion and threaten 
the value of its work Beyond making a thorough and impartial study, 
the Commission has no interest to sen^e, and any recommendation must 
speak for itself 

Legislanon affecnng expert testimony, in an effort to insure a meas- 
ure of certainty, is not a not elrv'^ Already, laws have been enacted in 
New York, which affect it, to a certain limited extent, in matters having 
to do with criminals and the criminal law Thus, under secnon 3 1 of 
the Judiciaty law, in a criminal action or proceeding, or m habeas cor- 
pus or cernorari proceedings to inquire into the cause of detennon, in 
w Inch soundness of mind is an issue, the court may appoint not more 
than three disinterested competent physicians to conduct an examina- 
tion, whose compensation is made a court expense, and any such physi- 
cian may be sworn as a witness at the instance of any party Sections 
658 to 662-a of the Code of Criminal Procedure likewise provide that 
\\ here the defendant in a criminal acnon pleads insanity as a defense, 
the court may appoint a commission of not more than three disinterested 
persons, at least one of whom shall be a qualified psjmhiatrist, to examine 
the defendant and report to the court as to his sanity at the time of the 
commission of the crime, and if the commission finds the defendant 
insane, the trial or judgment must be suspended until there is a return 
of sanity, pro\ ision being made, in the interim, for his confinement in 
an appropnate institution Under section 870 of the same code, if a 
person m confinement appears to be insane, power is given to the court 
to commit to a state hospital, which is obligated to take proper meas- 
ures for the determination of the question of insanity, or the judge may 
himself institute an investigation, calling two legally qualified examiners 
in lunacy, as m ell as other witnesses, whose fees are audited and allowed 
by the judge and paid for as a county charge And under section 125 
of the Mental Hygiene Law, an ^ person alleged to be a mental defec- 
tive, who IS arraigned on a crimi al charge, may be placed either before 
or after trial or con\ iction, in a lospital for examination, such examina- 
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non to be made by nt o quabfied examiners, or a qualified examiner and 
a qualified psychiatrist, who are paid in the first instance out of public 
funds Upon their report, if the examination discloses that the alleged 
defective is of such a nature as to require supervision, control and care 
for his own m elfare, or the welfare of the communit\^, the judge is em- 
powered to proceed accordmgly 

Also in an action of annulment, independently of any statute, and 
solely upon the ground of pubhc policy, m order to prevent collusion, 
the court has resented to itself the right to direct the examination of a 
part)'’ by medical experts of its own choice, here physical incapacitv’’ 
IS an issue 

In each of the legislative enactments referred to, it will be noted 
that a certain measure of responsibiht)’’ is placed upon the judge in the 
sense that he is the motivating authority The payment of experts is also 
within his control and is in the nature of a pubhc charge 

Other jurisdictions, notably Rhode Island and Cahfomia, have 
enacted statutes enlarging the power of the court upon the monon of 
tlie parties, and in Cahfomia, upon the motion of the court as w'ell, so 
as to include the appointment of experts in cn il actions AVhether be- 
cause of defects in the statutes, or because of an unavillingness on the 
part of the court to invoke the power conferred unless requested b)’’ 
the paraes there is a lack of convmcing proof that the statutes have re- 
sulted in substantial benefit In fact, m Rhode Island, the statute is a 
dead letter In California, the \ lew s of the judges as to the w orth of the 
Cahfomia statute differ, some reporting that they use it only on the 
ipproval of attorneys representing all parties, others, that they ha\ e 
little use for it, and a few that they do not use it at all 

In England, under w hat are termed New Procedure Rules, the court 
IS gn en certain broad powders in civil actions, but a study of tbe English 
statutes IS not immediatel)^ helpful so far as our problem is concerned, 
because it seeming!)’’ permits the dispensing w ith a jurx’, w Inch w ould 
gn e rise in this state to a constitutional question 

Any stamte enacted must necessarily be expenmental As w’as said 
b\ the Law Ret ision Commission, m the submission of its proposed stat- 
ute, is the proposed statute w orkable, and w ill it remedy abuse- 'V^hll the 
court a\ all itself of its enlarged pow ers- Are there w eaknesses in the 
statute, and can it be strengthened- To what type of action, usually 
giving nse to expert testimony, can the statute be extended- '\'\*hen 
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sources of original informaGon are no longer available, in w^hat way will 
the disinterested expert be acquainted ^^^th the facts, which \vA[ insure 
an accurate finding^ 

These are only a fev^ of the quesuons which can be asked Others 
will readily suggest themselves Provisions ^^hlch are sound in theory 
may prove unsound m practice It is only by tnal and error that pomts 
of weakness in any statute can be uncovered "Whether a statute is prac- 
ticable, senung any worth while purpose, can only be determmed by 
use 

Even more important, assummg there is any legislative enactment— 
there must be the effective cooperation of the bar A wiUmgness to 
assist the court, in what must be an impleasant and difficult task at best, 
wiU be in itself a long step forward m makmg any statute effective, 
thereby helping to overcome the evil at which the statute is aimed 
Given the required tools, the bench, \vorkmg MTth the bar, can bnng 
to a disputed issue of mjury such a measure of certainr\7^, in very many 
cases, that the task of a jury wdl be hghtened, and expert testimony, m 
the personal injur)’’ action, will cease to be a scandal and a reproach 


THE EVOLUTION OF CLINICAL 
S P H Y G iM O iM A N O A 1 E T R Y * 

William Hall Lswas, Jr 

Assistant Visiting Ph>sictan, Bellevue Hospital 


□ HE pressure of the blood withm its s)’'stem of circulation 
has always been one of the major physiological mam- 
festations of health and of disease Knowledge of the 
behavior and significance of this pressure was, for long, 
slowly accumulated, and its development depended upon 
tne evolution of certam techmques The common clmical method of 
measunng the blood pressure by a mercury manometer and a stethoscope 
over an artery is a comparaavely recent procedure, m fact more recent 
than clinical electrocardiography A few remarks on its evoluaon may 
be of mterest 


Though the circulaaon of the blood was established as fact by 
Harvey in 1628, and the pressure of blood m the circulation was shown 
in a measurable way by Hales m 1733, and the use of a manometer 
using fluid, either water or blood and later mercury, was well-known 
and employed in physiological circles m the latter half of the Nme- 
teenth Century, the chmeal techmque did not evolve until after the turn 
of the centur)% and did not become widely used until thirty years ago 
Yet, the art of simple palpation of penpheral arteries has undoubtedly 
existed as long as the art of medicme, the ancient physician, one can 
justifiably suppose, made crude but often significant deductions on the 
tension of the arteries, even before he reahzed the nature of the cucula- 
Oon of the blood The exact formulation of such obsen'^ations awaited 
the use of instruments of precision and a techmque for then apphcation 
Janeway^ expressed aptly this historical pomt when he wrote, “that the 
blood exerts pressure upon the vessels through xvhich it cncula-es is, 
of course, a necessary corollary of the fact that it floxvs, but more than 
a hundred years elapsed before Han’^ey’s discovery of the cnculation 
was followed by Hales’ demonstration of the blood pressure in 1733, 
and a second century before its accurate study was begun ” 


Read November 13 1940 in the Section of Historical and Cultural Medicme of The New \ork 
of Medicme. 
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My purpose in this paper is the histor}'- of the concept of sphygmo- 
manomeui'^ and of the introducnon of its vanous techniques into clinical 
medicine, the development of the mstruments has been considered else- 
where - There are four techniques for measuring the blood pressure, 
m historical order they are the method of palpation, first without, later 
vith, the use of a manometer, the method of direct measurement, the 
method of recording the oscillations of the pressure, and the method of 
auscultation 

Simple palpation, vnthout doubt, has been an old natural procedure 
It became of more value with the use of a manometer for recording the 
pressure necessary'- to obliterate the pulse, of vTich I shall say more 
later 

In 1733, Hales^ introduced the technique of direct mensuraaon by 
placmg a tube in the arter^'^ of an ammal and obtaming the height to 
which the blood flowed, a procedure still employed widely today in 
modified form and pnmarily for physiologic investigation Yet a cen- 
tur)'- elapsed before the accurate study of the blood pressure began, as 
Janeway pointed out, with the introducnon by Poiseuille^ m 1828 of 
the device of mercury in a U-tube This procedure separated the obser- 
\ anon of the blood pressure from the difiiculnes of large and unwieldy 
apparatus and provided the convenient facilines of a small instrument 
Also, with the use of an ann-coagnlant substance, sodium carbonate, to 
keep blood from clotting in tubes, Poiseuille made prolonged experi- 
ments possible 

Twenty years later, m 1847, the second major advance in accurate 
study was minated by Lud\vig° xAuth the mvennon of the kymograph 
Its applicanon to mdirect measurement of the blood pressure by the use 
of a pelotte placed over an artery and connected \\ ith a manometer and 
thereby dispensing with puncture of the arter\q was suggested in 185^ 
by Vierordt,® but his apparatus was unreliable as well as cumbersome, 
and the results too 1 ariable According to Brim,’ the device of Vierordt 
had been suggested by Herisson in France nvent)’" years previously But 
Herisson’s apparatus did not have the kymographic attachment, and, 
failing to become an established instrument, it did not spread the con- 
ception of a nev clinical procedure The k}nnographic technique, though 
still usmg duect puncture of the artery and, therefore, restneted to 
measurement on ammals, provided permanent records, permitted more 
objective obsen'^ation and, with various modifications, afforded a wide 
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play for physiological study From the \\ ork of this time especially by 
iMarey,® the manometric \ alue of the pressure necessary' to obliterate the 
pulse wave was shown to be a valuable criterion for measurement of the 
blood pressure HoAvever, a suitable technique and accurate instru- 
ments for indirect measurements had not been de\ eloped Sphvgmo- 
manometry had not yet become adaptable to man It began to be so 
with the device of von Basch,** introduced in 1876 \on Basch’s impor- 
tant contnbuaon consisted of ehminatmg the direct puncture of the 
arter}'^ and the direct registranon of the blood pressure by a column of 
flmd, instead, he used a bulb or pelotte at the end of a manometer to 
compress the artery of an extremity so that the wave of pulsation could 
be gradually ehminated and allowed to return He introduced two new 
and fundamental pnnciples, one, the pressure against the extremity and, 
therefore, the artery could be supphed by a bag containing fluid for 
compression, and, two, the connection of a mercury manometer to the 
bag would record the pressure necessaty to compress the artery In 
accord ynth these pnnciples, a number of instruments were devised by 
von Basch, A'larey and others The chief modification by the former 
was the introduction of a portable metal manometer More flexibility of 
use came in 1889 when Potam“ replaced water with air for compression 
His apparatus consisted of a bulb which was placed over the artery and 
inflated by a second bulb, the pressure was recorded in a portable metal 
gauge Again, various modificanons, such as by Alosso*' to register 
the pressure in the fingers, and by Hurthle,*’ were made in the device, 
using air for inflation, but the instruments y^ere too complex for general 
medical use 

Though more easily performed, sphygmomanometry still remained 
unsatisfactoty The simpler apparatus gave erroneous results, the more 
complicated ones were too cumbersome Furthermore, the von Basch- 
Potain procedure recorded pressure against the more solid tissues of the 
anu, as well as pressure directly on the artery" 

In 1896, Riva-RoccP* reported a convenient and more accurate dc- 
Mce, on which the modem procedure depends The method relied 
upon circular compression of the extremirv^ In his arrangement, a rub- 
ber bag y as made to encircle the arm and y as inflated by a rubber bulb 
pressure from tlie arm band being registered in the manometer The 
arter\’, therefore, y as compressed at nght angles from all sides equally 
and the application of pressure on non-artenal tissues only y as avoided 
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Rna-Rocci ongmally used an armband 5 cm \\nde, which was the 
source of some error Bemg narrow, it depressed the tissues at an angle 
and pressure was recorded agamst the upper and lower shelf of ussues, 
as u ell as against the artery This source of error was ehmmated by the 
, use of a band 12 or 15 cm wide, the advantages of which were demon- 
strated by von Recklinghausen^® m 1901, and a few years later by 
Stanton,^® Erlanger,^" Erlanger and Hooker,^® and Janeway ^ 

Up to this time, the major critenon for the presence or absence of 
the pulse vave beyond the constnctmg band was palpation, palpation 
gave an accurate enough clue to the S}'^stohc or maximum level but did 
not indicate accurately the diastohc level and, therefore, the mean and 
pulse pressures Furthermore, it required a tramed sense of touch to ap- 
preciate the ebb and flow of the pulse wave The oscillatory or visual 
method of takmg the blood pressure with the air pressure cuff and 
manometer lessened the subjective error mherent in the palpatory tech- 
mque but it was not a procedure adapted to rapid and accurate clinical 
work The method depended upon the oscillations transrmtted to the 
fluid m the manometer as the pulse wave came through the compressed 
arter)^, the appearance of definite oscillations denoted the first or systohc 
pressure, the change from large to small oscillations, the diastolic pres- 
sure A variety of mstruments, such as by Hill and Barnard,^® von 
Recklinghausen,^® Potam,®° Erlanger,^^ and Janeway,^ were soon pro- 
duced on the Riva-Rocci prmciple, they rehed on the oscillatory as well 
as the palpator}'^ method and employed either the mercury or the aneroid 
manometer By devismg an apparatus Math a needle pressure gauge 
primarily for measurmg the diastohc pressure shortly after Riva-Rocci’s 
report, Hfll and Barnard^® m England assisted materially m this penod 
of advancement m chnical sphygmomanometr}^ Also, the more special 
instrument of Erlanger,^'^ employing the kymograph, provided not only 
accurate but MTitten records of the oscillations of pressure in the air- 
pressure cuff as It affected the pulse M^ave These instruments made pos- 
sible mveso^ations^® Avhich estabhshed the value of both maximal or 
systohc and mmimal or diastohc readings in the clmical appraisal of 
blood pressure 

The final step, however, which alloM'^ed fuU scope to, more accurate 
observation m, and a standardized techmque for chmcal sphygmoma- 
nometT}^ came m 1905 ivith the introduction of auscultation, devised 
and reported by Korotkoff 
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I have taken particular interest in seeking the original reports of 
Riva-Rocci and of Korotkoff Their aracles were m journals of limited 
circulation They have not been fully reported m English, and bibho- 
graphic references are often made maccurately I was able to find the 
ongmal copy of Riva-Rocci’s report and that of Korotkoff through the 
courteous assistance of three gentlemen— Dr Archibald MaUoch, h- 
branan of The New York Academy of Medicine, Mr Paul North Rice, 
chief of the Reference Department of the New York Pubhc Library, 
and Colonel Harold W Jones, hbrarian of the Army Medical Library, 
Washington, D C Accordmg to the Umon List of Serials, the only 
issue of the journal contaimng Riva-Rocci’s report knowm to be m h- 
braries m this country is m the Army Medical Librar)^, and the only 
available issue contaimng Korotkoff’s report is in the Slavomc Drnsion 
of the New York Pubhc Library 

Riva-Rocci’s report was given under the foUowmg title “Un nuovo 
sfigmomanometro,” Gazetta medical di Torino, 47 981-996 (no 50, 
Dec 10), and 1000-1017 (no 51, Dec 17), 1896 I should like to give 
a summary of a translation* of his report 

Riva-Rocci first recorded the purpose of his research on arterial 
pressure and then set forth the simpler aspects of hydrauhcs mvolved 
He gave a fairly voluimnous review of the hterature and descnbed the 
three types of the von Basch sphygmomanometer available commercially 
at the ame He preferred the first, or mercunal, model completed m 
1881, to the non-mercurial manometer produced m 1883 Ri\a-Rocci 
adopted a modification of von Basch’s mstrument, which was similar to 
that proposed m 1881 by Rabmowitz, of which Riva-Rocci was not 
aware Riva-Rocci’s instrument was a “sphygmomanometer hkewnse 
based on the prmciple established by Vierordt and improved on by 
Matey and von Basch in um In other v ords, it is an instrument affect- 
ing manometnc measurement of the force necessar)’- to impede the pro- 
gression of the undulation of the pulse Sphygmomanometry is then 
applied to one of the large aortic branches, to the humeral Smce the 
humeral is the direct contmuaaon of the a.\illar\’- (smce the region con- 
tains no collateral large enough to be considered as a branch of the bi- 
furcation), the measurement gives the total charge of a point fairly 
close to the aorta or, if you like, of the charge of pressure either m the 
aorta itself (if the left humeral is concerned) or of the brachio-cephahc 

* Tran^latJons of the articles of Rtva Rocci Korotkoff and Knlor were obtained tbroush the facih 
ties of the Library of The New \ork Academy of Medicine 
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trunk (if the right humeral is concerned) ” Riva-Rocci considered that 
his instrument m as easy to apply, rapid in acuon, precise, and innocuous 
It M as composed of r\\ o parts, one for evening pressure, one for measur- 
ing the pressure everted The compressor apparatus \\ as represented b^ 
a tubular “muff” yith y^alls soft, non-evtensible, and impermeable to 
air It consisted of a rubber tube 4 or 5 cm in diameter, kned Mith a 
cloth sleeve to prevent undue dilation of the tube One end of the tube 
V as open, vTile the other v^as attached to a piece of metal made m nvo 
parts The panent’s ami was tested with this tube plus an insufflator 
The intercalation of a manometer revealed the pressure on the “muff” 
at all times, and hence the pressure everted on the arm 

Riva-Rocci stated “The most rehable manometer is sail the mer- 
cury manometer, but it is necessary to facilitate its reading by adopting 
a single branch, as in the manometers of Marey and of Francois Franc, 
and the original model of von Basch In order to render the apparatus 
easier to handle and transport I, too, have adopted the metal manometer 
So far I have been able to obtam only the holostenc kind, smce the 
aneroid kind is of more dehcate construcaon ” 

In order to prove that his instrument really measured the total charge 
of the arterial pressure, Riva-Rocci made a number of ev'permiental ob- 
senMtions, one series with artificial circulanon mside rubber tubes, an- 
other with the cadaver arm, and a third vath animals 

In the succeeding decade, chnical sphygmomanometry for the first 
time became a domain of mcreasmg interest and of valuable apphca- 
tion in the study of health and of disease m man Considerable and 
fairly exact obsen^aaons and deducaons were earned out by physiolo- 
gists such as \ on Recklmghausen, Hill, and Erlanger, and by chmcians 
such as Janey ay But the procedure and its interpretaaon were confined 
to a relatively limited medical group 

The opportunity for its vader apphcaaon was soon offered In 1905, 
korotkoff'^ m Russia reported that by placing a stethoscope over the 
brachial arter\ at the elbov below the air-pressure cuff, sounds of the 
column of blood which flowed mto the artery on release of the pressure 
became audible Korotkoff’s obsen'^ations were given at a meetmg of 
the Imperial Military Medical Academy in St Petersburg, December, 
190^ and reported m the bulletm of the Academy, “Izvesaya Voenno- 
meditsinskaie Akademua,” page 365 The original report occupies only 
a portion of one page m the bullenn, with the ntle “On methods of 
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studying blood pressure (from the Clinic of Prof Feodoreff) ” A truns- 
lanon m full reads 

“On the basis of his obsen^ation, the speaker came to the conclusion 
that a perfectly constricted artery, under normal conditions, does not 
emit any sounds Taking this fact mto consideration, the speaker pro- 
poses the sound method for measuring blood pressure on human beings 
The sleeve of Riva-Rocci is put on the middle third of the arm, the 
pressure in this sleeve rises rapidly until the crrculanon below this slee\ e 
stops completely At first there are no sounds whatsoever As the mer- 
cury in the manometer drops to a certain height, there appear the first 
short or faint tones, the appearance of m hich indicates that part of the 
pulse wave of the blood stream has passed under the sleeve Conse- 
quently, the reading on the manometer w hen the first sound appears 
corresponds to the mavimum blood pressure, with the further fall of 
the mercury in the manometer, there are heard systolic pressure mur- 
murs which become again sounds (secondary) Finally all sounds dis- 
appear The time of the disappearance of the sounds indicates the free 
passage or flow of the blood stream, in other m ords, at the moment of 
the disappearance or fading out of the sounds, the minimum blood 
pressure in the artery has surpassed the pressure in the sleeve Conse- 
quently, the reading of the manometer at this time corresponds to the 
niimmum blood pressure E\periments conducted on animals ga\ e posi- 
tive results The first sound tones appear (10-12 mm ) sooner than the 
pulse which (1 ar radiahs) can be felt only after the passage of the 
major pornon of the blood stream ” 

This was the complete report It may be of interest to record the 
discussion at this meeting It as as follows 

Dr An N Ivanov How do you e\plain the origin of the sounds below 
the sleeve in the beginnmg and in the end of the examination' 

The Speaker (Dr Korotkoff) In this instance, the pressure in the slee\ e 
IS near the mimmum pressure in the arter}'- but sail in the sleeve it is 
greater, wnth the blood stream shppmg through, the w alls of the \ essel 
separate and s:i\ e a short, flapping sound 

Dr Ivanai What difference did you obseiwe ben^ een the minimum 
and ma-ximum pressure m the brachial arter}'’- 

The Speaker The differences \aried greatly, but with a 25-35 ^im 
norm and higher 

Dr B G Bo]ovski If I understood correctly from your ver}'^ mteresnng 
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report, you ascribe the origin of the sound phenomena in your simple 
experiment to purely local causes The mechamsm of the ongin of mur- 
murs IS understood and does not need any explanation, but as to the 
dev’^elopment of sounds on the spot I cannot at all agree with you Your 
ex-planaaon of the ongm of sounds below the sleeve as a result of the 
sharp fluctuanon in pressure, vath all its appeal, cannot be considered 
the most important or possibly the only source of the sounds m the 
circulator}^ apparatus— the heart Sounds which can be heard m some 
more or less large vessels are, no doubt, transmitted along the blood 
stream, which quite easily conducts these sounds from the closing of 
the semilunar valves of the aorta In the nearest to the heart vessels, if 
they are mtact, we hear the systohc tone after the closmg of the valves, 
and m case they are damaged and madequate, this tone becomes a mur- 
mur both m the aorta and m the vessels, for mstance in the jugular and 
in others Both the tone and the murmur are considered as conducted 
and not as local Below the sleeve you cannot hear any sounds when the 
sleeve compresses the upper arm, probably due to die complete con- 
striction of the brachial artery In experiments on animals you did not 
hear an}n:hing even when the first drops of blood began to appear from 
a cut stnp of artery vnth the diminished pressure m the sleeve The 
sounds, the murmurs, and then agam the sounds you perceive as soon 
as the flow of the blood begms, so to speak, to become pronounced, 
1 e , when the blood ivave becomes so large that it becomes capable to 
conduct those sounds which origmate m the heart Your assumption of 
a local ongm of the sounds m the vessels presupposes, one must say, 
active forces Apart from the smooth musculature, we don’t know of 
any active force in the blood vessels And there is too litde, or even 
complete absence, of it m such a vessel as the brachial artery to ascnbe 
to It the ongm of sounds m the vessel Secondly, the tune of develop- 
ment of sounds m your experiments comcides xvith the diastohc of the 
vessel, and such a state must be regarded as passive and not active Be- 
sides, the blood pressure, by the fluctuations of which }mu are attempt- 
mg to explam the reasons for the sounds, is m itself a complex concep- 
non Apart from a certain tension of the blood vessels, blood pressure 
and Its fluctuations m either duection is produced by the energy, by the 
force of the heart contractions In view of the above, it seems that< even 
if there were any foundation for a discussion of the local ongm of 
sounds m the blood vessels, it would stiH be impossible to deny theu 
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ongm m the heart For the present, I repeat, this is their only source 
The Speaker First of all, I must say that the sound-tone m this instance 
is nothing else than the same compression murmur, however of such a 
short span that it is perceived by the ear as a sound-tone, mdeed, the 
squeezing through of a minimal part of the pulse wave takes place m 
such a short interval of tune (a fraction of i second) that it would be 
amazmg if such a forcmg would produce a murmur But I also have 
reason to assume that the separation of the 'U'aUs of the constricted vessel 
also takes part m the production of the sound-tones Should we allow 
that the tones origmate m the heart and are conducted, then the most 
favorable conditions for the transmission of these sound-tones should 
be the absence of any pressure on the pulse wave, 1 e , listening to an 
artery which is not compressed, we should hear the sound-tones, how- 
ever, under normal conditions this is not observed Fmally, the complete 
disappearance of the sounds with the complete constriction of the open- 
ing in the vessel also speaks agamst the fact that the sounds are trans- 
mitted mstead of bemg of local ongm 

Dr I P Shapovalenko The occurrence of murmurs and sounds under 
the gradual compression of an artery ^vlth a stethoscope has long been 
knoun In your experiment, there was a gradual opening of the com- 
pressed artery and the sound phenomena, naturally, occurred m the 
reverse order, and there was noticed also a weak sound foUowmg the 
appearance of the murmur Judgmg from your experiments on a dog, 
the first sound pnor to the murmur appears after the passmg of the first 
drops of blood through the compressed artery, much sooner than the 
detection of the pulse in the art radiahs and, therefore, with the appear- 
ance of the first sound it is possible, of course, to determme the blood 
pressure more accurately Math the Riva-Rocci apparatus than through 
the pulse 

Dr N 1 Kulbin There -was no agreement on the theones Some are 
mchned to explam the ongm of the sounds diflFerently than Dr Korot- 
koff Of course, the subject cannot be considered exhausted Ho'w ap- 
phcable is your method^ 

The Speaker I worked with normal vessels Possibly m pathological 
cases these sounds are produced by the vessels themselves ” 

In issues of the same journal m the next year, 1906, under the title 
of, “On measuring the blood pressure Math the sound method of Korot- 
koff,” there are extensive observations by D O Knlov-* on the ongm 
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of the Korotkoff sounds From numerous experiments, which are fullv 
descnbed and graphically shown, Krilov concluded that the sounds 
were produced by the fluctuatmg or centrifugal movement of the blood 
parades and the simultaneous vibraaon of the v^all of the vessel In con- 
sidering the condinons under which these phenomena arose, he discussed 
but could provide no definite knowledge on the speed of movement ot 
the blood He descnbed all the influences which affect this speed, 
namely, the passage of the pulse wave, the degree of \ essel compression, 
the rate of flow and the volume of blood passing through the place of 
constriction, the height of the pulse wave, the pressure m the vessel, the 
condinon of the walls, and the caliber of the vessel and, to some degree, 
the specific gravity of the blood In view of the different combinaaons 
of these factors and the vanaaon in their effects, he considered that 
they are responsible for the variety of sound phenomena observed All 
attempts, he stated, to esamate the normal speed of the blood flow were 
funle, if the Korotkoff method did not permit the measurement of the 
speed of the blood stream, it had at least made it possible to esamate the 
fluctuaaons of this speed, which had diagnostic and prognosac value 
The Korotkoff techmque became rapidly accepted and gradually 
widely used Impetus to its widespread use came from the expenments 
of physiologists, from the actual pracace and precepts of able chmcians 
such as Janeway, from insaricaon m medical schools, and from the 
requirements of insurance companies Though considerable study of the 
last several years has been given to the pathological state of the blood 
pressure, and though various reports have again been made on the in- 
terpretaaon of the vanous sounds, especially the diastolic reading, the 
original remarks of Korotkoff and his colleagues remain tenable, a tes- 
amony to the high caliber of their physiological thinking 

Clinical sphygmomanometry, now available in general medicine, be- 
came the source of two important contribuaons to medicine It mcreased 
gradually the knowledge of the state of the blood pressure in health 
and disease More importantly, one may believe, it facilitated the general 
spread of physiological concepts, it helped to develop the appreciaaon 
of the historical course of disease by focussing attention on distur- 
bance m function rather than m morphology, and, along with clmical 
thermometr)’’, it led to more precise and accurate thinking m clinical 
medicine 
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ARTERIOSCLEROSIS* 

Tlmoth\ Lear\ 

Emeritus Professor of Patholog> Tufts College Medical School 



^e have increased the evpectancy of life from forty years 
at birth m 1850 to srxty-three years at the present time 
W § This mcrease m hfe expectancy is due largely to the con- 
trol of infectious diseases of childhood and early adult 
iS hfe We are an ageing population, among whom chrome 
non-infectious diseases, notably diseases of the cardiovascular system, are 
becoming more important The medical handhng of these diseases m- 
cludes httle hope of cure, smee a disease is usually well-established at the 
time of Its discovery The pnncipal promise hes m the direction of 
prophylaxis Prevention can be apphed most intelligently when we have 
specific evidence of the cause of a given disease Concrete evidence in 
this respect is now available with reference to the most important 
chronic disease, atherosclerosis 

The term arteriosclerosis is properly limited to non-infectious chrome 
disease of the artenal s\'-stem Artenas, vhether s\’-philitic, rheumatic, 
typhoidal or related to other infecuons, thrombo-anguns obliterans, 
periarteritis or polyartenns nodosa and productive thrombotic diseases 
are excluded 


From the Medical Examiner Service Suffolk Count\ Mallory Institute of Pathology Boston This 
work was aided b> grants from the Committee on Scientific Re earch American Mwical Association 
Read October 14 1041 m the Graduate Fortnight of The New A ork Acadcm> of Medicine 
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We are left with the arteriolar (diffuse) sclerosis, Monckeberg’s 
sclerosis, and atherosclerosis Arteriolar sclerosis is characterized by ( i ) 
hyaline intimal lesions which are analogous to those occurring in athero- 
sclerosis, by (2) hypertrophy and degeneration of the media, by (3) 
proliferative thickenmg of the subendothelial layer of the intima, and is 
closely aUied with hypertension ^ There is also a close relation betv'^een 
hypertension and atherosclerosis, particularly with reference to the coro- 
nar)’’ artenes 

Monckeberg’s sclerosis, responsible for beaded and pipe-stem arteries, 
IS not chmcally significant The media is calcified m the relaxed state re- 
sultmg m dilatanon of the vessels Clinical disturbances are due to en- 
grafted atherosclerosis 

Atherosclerosis is responsible for most of the arteriosclerosis which is 
clmically significant It was named mushy sclerosis hterally by Marchand 
because of the fatty— mushy— material m the lesions Adarm and Aschoff- 
demonstrated that the fatty matenal was made up of myehn bodies, later 
shown to be cholesterol esters Anitschkow and ChalatoM^ produced the 
disease m rabbits by feeding cholesterol The experimental evidence was 
not generally accepted and the experimental disease was referred to, dis- 
paragingly, as the cholesterol disease of rabbits All active human athero- 
sclerotic lesions contain excess cholesterol Only healed (scarred) or 
calcified lesions are free from this excess In other words, active athero- 
sclerosis cannot occur without cholesterol 

Cholesterol is a hydro-aromatic secondary alcohol which can umte 
with fatty acids to form esters It is contamed in all animal cells in nor- 
mal amounts, hidden m the cells, and disclosed only on chemical exam- 
ination All visible cholesterol is excess cholesterol Excess cholesterol is 
present in atherosclerotic lesions m two forms esters which occur m 
droplets— the so-caUed fluid crystals of Lehmann— and solid notched 
oblong plates Both fluid and solid crystalhne forms are anisotropic 
(doubly refracting) and permit of identification of the substance in the 
lesions 

Phagocytic cells pick up excess cholesterol esters, much as they 
would engulf particulate solid matter These cells, loaded with fine ester 
droplets, are known as foam cells Though other lipoids— kerasm, 
sphingomyelin— may be found filling foam cells m the rare lipoidoses, 90 
per cent at least of foam cells in human tissues carry cholesterol esters 

Cholesterol was looked upon by Starling as the stable substance of 
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the animal cell, in whose interstices the more labile substances underwent 
metabolism With ergosterol it is the only sterol capable of absorpnon 
through the intestine Vegetable sterols are not absorbed The dietary 
sources of cholesterol are egg yolk, milk and meat fats Cholesterol is the 
source of the se\ hormones and adrenal corticosterone, is closely related 
to the bile acids, the fat soluble vitamms and the carcinogens Its meta- 
bolism appears to be under thyroid control Females mobilize cholesterol 
during pregnancy, and appear to possess a better cholesterol metabolism 
than do males 

Cholesterol is an irritant It is, however, relatively bemgn, provokmg 
chronic irritant effects In this respect it is akin to silica Gye and Purdy^ 
injected silica sol (colloidal silica) intravenously into rabbits, and pro- 
duced after long delay a characteristic triad of lesions, cirrhosis of the 
liver, enlargement of the spleen and changes m the kidney characteristic 
of chronic “mterstmal” nephritis I have been able to demonstrate that 
adequate amounts of cholesterol fed to rabbits wiU produce after long 
delay, in addition to atherosclerosis, cirrhosis of the liver, enlargement of 
the spleen and chronic vascular nephritis ° Both silica and excess choles- 
terol are difficult of metabohsm, tend to persist in the tissues for long 
penods, and stimulate a growth of connective tissue 

The Lesions of Atherosclerosis 

According to the V irchow- Aschoff theory, the wear and tear on the 
vessels by pressure of the circulating blood produces a swelhng of the 
deep layers of the intima accompanied by degeneration The artenal 
intima is not vascularized but depends for its nutntion on imbibition or 
diffusion of plasma through its tissues from the blood circulating through 
the lumen Cholesterol esters, accordmg to this theory, are precipitated 
from the plasma in its passage through the s\vollen mama and occur as 
free esters in the lesions These free esters are picked up by phagocyac 
cells from the intima, which constitute the foam cells found m the 
lesions 

Klotz® insisted that the earliest lesions of atherosclerosis were marked 
by the presence of foam cells There was no swelhng or degeneraaon of 
the mama, and no free cholesterol esters He believed that the descnp- 
Qon of Aschoff applied to advanced lesions The free esters were due to 
the disintegranon of foam cells as a part of the progress of the lesion 

My studies of early lesions have supported Klotz’ findings The earli- 
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est lesions show foam cells m the subendothehal layer of the intima 
There is no s^velhng or degeneration of the intima, and there are no free 
esters 

Ather 0777 a In the early youth the stay of foam cells m the subendo- 
thehal layer of the artenal mama may be temporary A mechanism 
which I have described" removes the excess cholesterol from the lesions 
and the tissues are restored to the normal This power to remove excess 
cholesterol rapidly from the tissues is graduaUy lost as age comes on but 
persists m the ascendmg aorta mto old age 

Atherosclerosis Progressive lesions, 1 e , those of true atherosclerosis, 
are marked by samulaaon of connecave tissue gro^vth due to the excess 
cholesterol m the foam cells m the lesion, mvasion by the foam cells of 
the deeper layers of the mama, necrosis of the deep layers as the lesions 
enlarge beyond the power of plasma diffusion to support them, vascu- 
larizaaon, repair with scarrmg, or calcrficaaon In very suscepable per- 
sons m youth, and as a standard lesion m older ages, foam cells may pile 
up m masses Avithout adequate provision for nutnaon or for physical 
support of the cells Massive necrosis of these ceUs gives rise to lesions 
MTth soft mushy contents v^hose thm covermg layer tends to rupture 
at a touch These lesions are improperly called atheromatous abscesses 
They are actually anatheses of abscesses There is no cellular exudate 
and the concentrated cholesterol prevents mfecaon A better term for 
such a lesion is atherocheuma (hterally mush liquefied) Atherocheumas 
may rupture producmg atheromatous ulcers, which may give rise to 
thrombi and, rarely, to dissectmg aneur^^^sms 

Nodular lesions of the types menttoned above are charactensac of 
human atherosclerosis The progressive steps m the evoluaon of the 
varied gross lesions of the human aorta can be followed vath consider- 
able accuracy The response to fat stams and the anisotropic propert}’- 
of the excess cholesterol together wnth the disancave appearance and 
stammg reacaons of the foam cells make such a study possible 

Coronary Sclerosis 

The frequency vath which lesions of the coronar)'^ arteries occur and 
the senous character of the lesions are m aU probabiht^'’ due to the un- 
usual stresses which these vessels are called upon to bear The coronar)’’ 
orifices are located just above the aorac rmg m a region exposed momen- 
tarily to maximum stress by the closure of the aortic cusps The pressure 
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IS quickly relieved by diffusion through the elastic aorta but must have 
an influence on the structures subjected to it Furthermore, the coronar)’- 
branches are distnbuted through the muscle bundles of the heart In 
experimental animals the ventricular wall can be seen to become pale 
durmg systole, due to the compression of the muscular arterial branches, 
the capfllanes and the vems Meantime the primary coronary vessels and 
the mam subepicardial branches, not subjected to compression, are filled 
with blood under systohc pressure and cannot be emptied The pnncipal 
coronary circulation is durmg diastole 

Probably because of these unusual stresses, the coronary artenes de- 
velop, begmnmg m the “teens” or earher, a thickened mtrma m the form 
of what I have called a “buffer” layer Other vessels, notably the prox- 
imal portions of the mtercostal artenes, the hepatic artery, and the ves- 
sels of the penis, uterus and ovanes, subjected to stresses, develop thick- 
ened mtunas, unrelated to arterial disease as such But m none of these 
vessels is the thickenmg so constant and so perfect a part of the vessel 
as IS true m the coronary artenes 

The locahzaaon of the lesions of coronary sclerosis is due to stresses 
and IS most constant in the proximal 3 to 4 cm of the left coronar)’- 
artery and its descendmg branch Not only are the lesions most constant 
m this site but they tend m general to progress toward occlusion more 
rapidly here The left coronary artery m this region rums almost at a 
nght angle from its origm and gives off almost at a nght angle a ver)'^ 
large branch, the circumflex The nght coronary artery does not un- 
dergo such a change m course and does not give off a large branch so 
early However, as atherosclerosis progresses both coronary vessels and 
many of them branches are affected In advanced cases the distnbuoon 
of the lesions may be essentially equal m both coronanes 

Coronary sclerosis furnishes the best evidence that atherosclerosis is 
not a disease of age In my senes advanced coronary sclerosis at 1 2 and 
15 years of age and coronary deaths at 24, 25, 26, 28, 29 years of age, 
with many m the thirties, determine that issue beyond question ® Many 
of the young victims were robust athletic t)'pes There were no stigmata 
of senility m any of the younger group 

Coronary lesions tend to var)'^ m their histologic makeup uath the age 
of the individual The imaal invasion of the subendothehal layer of the 
intima by foam cells is follou ed by stimulation of connecnve tissue and 
thickenmg of the intima The foam cells invade the deep layers of the 
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thickened mtima New M'aves of foam cells mvade the lesion as it en- 
larges Necrosis of the deep layers, which are furthest removed from the 
lumen, is usual If the lesion is to enlarge, a new source of nutrmon must 
be found Capillanes arismg m most cases directly from the lumen sup- 
ply this need In some cases extensions of the vasa vasorum furnish the 
new circulation In youth the capiUary system hes m a relatively loose 
textured connecuve tissue Rupture of the dehcate capillaries may result 
from compression by coronary spasm (Hall and his associates® haie 
produced coronary occlusion vnth infarct production, and also coronar)’^ 
thrombosis— without atherosclerosis— by the use of acetylchohne, v^hich 
provokes coronar)'^ spasm ) Hemorrhage from capiUary rupture is fol- 
lowed by fibrm formation and fibrinoid necrosis This may extend to the 
lumen and thrombosis may follow Thrombosis is the usual termination 
of coronat}'- sclerosis m youth 

In the middle period of Me there is a greater tendency to collagen 
producnon, and scarrmg of the lesions is outstanding The new accre- 
tions of foam cells are perhaps less frequent than m the group who die 
early m Me Narrovung of the lumen by the encroachmg lesion is on 
the "whole slower m this penod Hypertension is a common associated 
condition As the lumen narrows a state of coronar}’- insufficiency may 
result In a large percentage of members of this group death of coronary 
type may occur without occlusion of either mam coronary anery or of 
any branch of a size adequate to account for so rapid a death Indeed the 
mdmdual may undergo an acute coronary seizure, may be hospitalized 
for days before he dies, and postmortem exarmnation may disclose an 
mfarct with no occlusion of mam vessels or of branches supplymg the 
iMarcted region Spasm alone can account for such a lesion Rarely one 
finds m this group a weU vascularized coronar)'" lesion vnth a dehcate 
capiUary system, with caprUat)'^ rupture and tMombosis— the lesion asso- 
ciated normally mth younger mdimduals Calcification of the artenes 
foUowmg necrosis m atherosclerotic lesions is common but scarnng is 
the mam charactenstic of the lesion m this period 

In older ages the common lesion is one of atherocheuma formation 
The reaction of connective tissue to the presence of cholesterol is less 
marked Enough connective tissue to support the massed lipoid cells may 
not have been produced Death may result from coronary insufficiency, 
but frequently death is due to the rupture of an atherocheuma The 
pasty contents of an aortic atherocheuma are broken up m the whirling 
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blood stream and can produce at most capillary embohsm The pasty 
contents of a coronary atherocheuma can cause immediate occlusion of 
the lumen Secondary thrombosis can occur when death is delayed 
Scars from older lesions are common m old age, as is calcrficauon 

Contmmty of heart action is, of course, essential to hfe As Lewis has 
demonstrated, muscular action without adequate oxygen is responsible 
for pain, and accounts for angma The oxygen requirements of heart 
muscle are greater than those of other tissues excepting the bram As 
coronary disease narrows the vascular lumen the common cardiac lesion 
IS chrome vascular myocarditis or myocardosis As the blood supply is 
cut down the oxygen-demandmg muscle fibers undergo atrophy and, if 
the interference with supply progresses, the fibers disappear The tougher 
connective tissue which replaces them proceeds rapidly to scar forma- 
non 

At the other end of the scale we have the true mfarct due to a sudden 
cuttmg off of the blood supply by thrombosis, rupture of an athero- 
cheuma or spasm In this case we have necrosis not only of the muscle 
fibers but also of the supporting connective tissue, followed by acute 
inflammatory exudation 

Midway between these lesions and apparently due to spasm is a 
process of rapid necrosis of muscle fibers in small regions, but followed 
by a stimulation of the supportmg connective tissue, associated with little 
or no inflammatory reaction These lesions have been called mihary in- 
farcts They are not true mfarcts A better term is miliar)’- myocardoses 

Rupture through the necrotic tissues of an infarct may cause death 
by hemopericardium and cardiac tamponade Rupture of an athero- 
sclerotic coronary artery may lead to hemopencardium Dissecting 
aneurysms of the coronary artenes are rare Infarcts are repaired by 
granulation, sometimes with pericardial adhesions The scar tissue re- 
pairing an infarct may stretch producing a cardiac aneurysm Thrombi 
undergo organization, if the individual lives, sometimes i\ath canaliza- 
tion Rarely the canalization may reestablish the curculation m consider- 
able part Usually the blood flo\i is reestablished about the region of 
thrombosis by a collateral circulation 

Coronar)’^ occlusion (i) may be symptomless, ( 2 ) may cause mild 
or serious illness, or (3) sudden death with ventncular fibrillation, or 
(4) death so instant as to suggest immediate cerebral arrest v ith cardiac 
and respirator^’- standstill 
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Experimental Atherosclerosis 

Just as the primary stage of human atherosclerosis is marked by the 
presence of foam cells in the subendothehal layer of the mtima, so m the 
primar)^ stage of evpermiental atherosclerosis m the rabbit foam cells 
appear in the subendothehal layer of the mtima This suggested a search 
for the source of these foam cells ^ 

There is a period of y^eeks folloyong the beginnmg of cholesterol 
feedmg m the rabbit before the first lesions appear m the ascendmg aorta 
The reason for this delay— this latent penod— was made clear by feedmg 
cholesterol to a large series of animals and killing an animal on ever\' 
second day m the critical penod begmnmg wath the fifth week In 
frozen sections of the fiver stamed ynth Sudan IV tfie blood, rich m 
cholesterol after several iveeks’ feeding, stamed deeply The fat y^as 
limited to the blood In ammals killed later isotropic fat could be seen ift 
the cells m the centers of the fiver lobules Later amsotropic fat appeared 
m the form of cholesterol esters m central cells, and began to accumulate 
m the fiver cells (see footnote) * In ammals alloy^ed to five for longer 
periods the cholesterol esters accumulated m fiver cells until a large part 
of the cells of the lobule ivere filled In these ammals the adrenal glands 
also began to shoy^ visible enlargement As the amount of cholesterol 
esters m the fiver and adrenal cells became greater there came a pomt at 
ivhich Kupffer cells m the fiver and reticulo-endothefial cells from the 
capillaries of the adrenals began to remove the excess esters from these 
organs The esters y^ere picked up by these cells as though they were 
particulate matter 

In ammals Avhich had received a great excess of cholesterol and had 
lived y'^eU beyond the latent penod, the overloadmg of the fiver and 
adrenal cells yath esters reached such a degree that the fiver smusoids 
and the adrenal capillaries, as also the Ijunphatics, became blocked ymh 
phagocytic cells loaded with cholesterol esters As a result the procedure 
of removal of the excess esters y'^as so sloy’^ed up that the details of the 
process could be folloAved The cells loaded ynth esters, now become 
foam cells, made their y^ay mto the lymph and blood stream They y^ere 
carried m the circulation to the lungs They passed through the ytde 
lung capillaries apparently ytth ease The so-called filter of the lungs is 

* It has been assumed that the h\cr cstenficd cholesterol since Thannhauser and Schabcr*'^ in 1926 
demonstrated that in “parenchymatous” liver disease there was a lowering of the ratio of ester to 
free cholesterol in the blood We now ha\e optical evidence of ll^cr esterification of cholesterol 
E-'tenfication of chole‘iterol wa*; ob«^r\ed bj Chalatou’* in the cells of the adrenal glands in 1922 
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efficient for larger masses such as megakaryocytes, but foam cells, ame- 
boid and fitted to make their way through the interstices of sohd tissue, 
found no difficulty m the passage Havmg passed the lungs the cells in- 
vaded the subendothehal layer of the intuna of the aorta This m\ asion 
of the arterial mtima must be due to a positive chemotaxis, smce cells 
carrying particulate matter do not tend to mvade the aorta or artenal 
mama The only exception to this rule is the mvasion of the aorac 
mama by cells carrying polyt'^myl alcohol The chemotaxis and arterial 
mvasion by foam cells may thus be a type reacaon, hmited to the higher 
alcohols 

The foam cells which mark the first stage of atherosclerosis in human 
and experimental lesions have now been brought from origin to destma- 
aon m the experimental rabbit It is a reasonable assumpaon that the 
mechanism of atherosclerosis producaon m man is the same as that seen 
m the experimental animal, though in less dramaac form The progress 
of human atherosclerosis is so slow that the formaaon of foam cells in 
the liver must be only occasional and perhaps localized within this rela- 
avely enormous organ 

The lesions of atherosclerosis in the experimental rabbit duplicate 
much more exactly human lesions than do the attempts to reproduce in 
ammals the lesions of many human infecaons by the use of their know n 
causal agents Such differences as are found between human and rabbit 
atheroscleroac lesions are dependent largely upon differences in the 
method of cholesterol feedmg— m a smgle contmuous sequence o\ er a 
period of months in the rabbit— intermittently at inten als over a penod 
of years in man 

Since cholesterol is the cause of atherosclerosis the disease is pre- 
ventable There are indicaaons that the human body can symthesize the 
cholesterol it needs The substance is apparently required in greatest 
amount durmg periods of acai e cell producaon The cholesterol of egg 
yolk IS needed for the embrjm The cholesterol of mdk is required by 
the nursling after its mtrautenne supply from the blood of the mother 
has stopped At any rate the needs of the body for this substance must 
be less after the penod of rapid cell growth has passed Prevenaon by 
diet should be more successful than is true of diabetes, smce cholesterol 
docs not appear to be a necessary’’ part of the diet A'egetable fats, w hose 
sterols are not absorbed, may be subsatuted for animal fats 

Choline and hpocaic, w hich are said to pre\ ent the excessn e deposit 
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of fat in the hvers of evperimental animals, may influence the deposit of 
excess cholesterol in the artenes The evidence m that direction up to 
non" IS not ver)’’ strong, however 

SUMALARY 

Atherosclerosis, the important form of artenosclerosis, is distm- 
guished from other forms of arteriosclerosis by the presence of excess 
cholesterol m the lesions It is the “cholesterol disease” of man 

Excess cholesterol, 1 e , visible cholesterol, is an irritant, producmg 
lesions in the experimental rabbit (m addition to atherosclerosis) re- 
semblmg those produced by mtravenous sflica 

Earhest lesions of atherosclerosis m the experimental rabbit and man 
are marked by the presence of foam cells contauung cholesterol esters in 
the subendothehal layer of the normal arterial mama This lesion re- 
gresses in atheroma by a mechanism of cholesterol removal It progresses 
m atherosclerosis to produce the charactensac nodular lesions of the 
disease 

In the experimental rabbit, fed cholesterol, it has been possible to ob- 
sen^’e the estenficaaon of cholesterol m the liver and the adrenals, deposi- 
aon of these esters m hver and adrenal cells to the pomt of becoming a 
burden, engulfing of the excess esters and their removal from the hver 
and adrenals by Kupffer and correspondmg cells, escape of these cells 
into the circulaaon, their passage of the lungs and invasion of the arterial 
mama Thus are begun new atheroscleroac lesions, or accretions are 
made to those already started 

Excess cholesterol is the cause of atherosclerosis Stresses determme 
the locahzaaon of lesions Thyroid secreaon controls cholesterol meta- 
bohsm Sex, age (time -}- thyroid deterioraaon) and heredity are modi- 
fymg factors 

Diet, with limited or absent cholesterol, should prevent atherosclero- 
sis Vegetable oils, whose sterols are not absorbed, can be subsatuted for 
animal fats 
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CORONARY INSUFFICIENCY OBSERVATIONS 
ON DIAGNOSIS AND TREATMENT*^ 


Robert L Lew 

Profe«isor of Clinical Yledicme, College of Ph>bicians and Surgeons, Columbia Unnersit> 



^ORONARL insufficiency is a funcDonal disorder, not de- 
pendent upon any specific anatomic lesions for its occur- 
rence It may be defined as that condition in which the 
coronary arteries dehver less blood than is required for 
the effective performance of the heart The disproportion 
benveen supply and demand can be brought about by a number of dif- 
ferent factors ivhich either dimmish coronary flow or increase cardiac 
v ork Its commonest cause is disease of the coronary arteries Its two 
most important effects are anoxia and ischemia of the heart muscle 
Accordmg to the current concept acute, local anoxia is the chief cause 
of cardiac pam Prolonged ischemia, in the sense of a permanent reduc- 
tion in coronary flow, may induce fibrosis of the heart muscle, cardiac 
hypertrophy and, eventually, congestive failure In this discussion car- 
diac infarction and congesave failure uoU not be considered Attention 
will be focussed on the paroxysmal type of pam to which the term 
“anginal” has been applied 


Causes of Coronary Insufficiency 


Before proceeding to a consideration of diagnosis and treatment, it 
is necessary to have clearly m mind the various chmcal conditions which 
may result m an inadequate coronary flo\v Among the most important 
are 

i Diseases of the coronary arteries 

A Atherosclerosis This may be 

a Shght, with patchy intimal change and loss of elas- 
ticity 

b Marked, with calcification and narrowing 


* Presented before the Graduate Fortnight of The Nc^% \ork Academy of Jlcdicine October 14 1941 
From the Department of Medicine, College of Physicians and Surgeons, Columbia University ana 
the Medical Clinic of the Presbjtenan Hospital \ork 
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c Occlusive, as a result of obliteraaon of the lumen 
by the sclerotic process or due to the formaoon of a 
thrombus 

B Syphilis of the aorta, with stenosis of one coronary orifice, 
or of both The specific process is limited to the first 3 
or 4 mm of the coronary artenes 
C Embohsm This occurs infrequently, the nvo most com- 
mon sources of emboli are bactenal vegetations on the mi- 
tral or aortic valve, or a thrombus covenng a sclerotic 
plaque at the root of the aorta 

D Rheumatic fever, with mvolvement of the coronary ar- 
tenal walls and, occasionally, thrombus formation 
E Periartenos nodosa, a relatively rare condition, but one in 
which coronar)^ mvolvement is not uncommon 

2 Aortic vahmlar disease In aortic stenosis, less frequently m aor- 
tic insufficiency, the coronary blood flow may be diminished In 
free aortic regurgitaaon this is believed to be due to the lowered 
diastolic pressure 

3 Anemia The heart suffers from anoxemia along wath the rest 
of the body 

4 Paroxysmal tachycardia The rapid rate may call for a greater 
coronary flow than can be dehvered 

5 Hjqierthyroidism The increased metabohc demands of the body 
require a faster velocity of blood flow and an augmentation of 
volume output by the heart Cardiac work may exceed coronax}'^ 
resen'^e 

6 Combined states For example, a person with coronar\’^ sclerosis 
ivill experience pam more readily if marked anemia is present 
than if the oxygen-carrying capacity of the blood is normal 
Ischemia and anemia complement one another in causing 
anoxenna 

It IS thus evident that pain of coronar)’' ongm may result from sys- 
temic disorders as well as from those which are primarily cardiac But 
there are other conditions which, on occasion, mduce pam in the chest, 
and simulate that due to coronary'- insufficiency Among these are 

1 Acute, serofibnnous pericarditis 

2 Aneur^'sm of the thoracic aorta 

3 Cholelithiasis 
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4 Duodenal ulcer 

5 Poisoning by coffee, tea or tobacco 

6 Intercostal neuralgia or myalgia 

7 Psychoneurooc states 

The aim of diagnosis is to determine the enology, to define the ana- 
tomic lesions and to esumate the degree of funcnonal impairment No 
attempt will be made here to outhne a complete diagnostic sun'^ey or 
to give a full account of therapeutic procedure These remarks deal ^vlth 
scattered obsen^aaons, assembled over a penod of years and concerned 
chiefly with cardiac pain due to coronary sclerosis 

Diagnosis 

In no other condition is the patient’s account of his discomfort of 
greater importance Often this suffices for diagnosis So, it is essential 
that the physician who is responsible for the management of the case 
should himself take the history A story obtained by a colleague, no 
matter how competent he may be, cannot convey the same impression 
as that obtamed from a personal mtennew From this contact is often 
obtained the key to the entire situation There is established an under- 
standing and a relationship which is never gained through an mterme- 
diary Furthermore, pain is so frequently the only evidence of coronary 
disease that its precise description by the sufferer must be heard in order 
that Its significance can be appraised and its implications anal)r£ed 

The physical exammation may be entirely neganve The heart is 
often not enlarged, the sounds are normal and the blood pressure is not 
elevated The retinal and peripheral vessels may show no sclerosis Of 
positive value, though m no sense etiologically specific, are cardiac en- 
largement and weak heart sounds Sometimes the first sound at the apex 
IS split, a diastohc gaUop may be heard The presence of hypertension 
IS not, of Itself, a decisive feature 

The same vievqioint obtams Muth respect to the electrocardiogram 
A normal record does not rule out the presence of advanced and, some- 
times, serious coronary msufEciency A case has previously been re- 
ported,^ m which a paaent with a typical history of angmal pam pre- 
sented no objective signs of cardiac disease The four-lead electrocardio- 
gram showed no characteristic changes m T waves, RS-T segments or 
m conduction Yet vnthm twenty-four hours, this man of 49 died sud- 
denly at the breakfast table The presence of abnormalities m the elec- 
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txocardiogram is, however, of great help m furnishing positive evidence 
of myocardial damage 

Not infrequently, it is difficult to decide whether a person complam- 
mg of pam m the chest is suffenng from coronary msufficiency or from 
one of the conditions simulatmg it, havmg its ongin either "vathm the 
thorax or below the diaphragm To aid m differentiation and m detect- 
mg latent coronary insufficiency, the “anoxemia test” has been devised 
and, in our hands, has proved to be of practical value -> ^ 

In principle, this test consists of permitting the patient to breathe 
a mixture of lo per cent oxygen and 90 per cent mtrogen for 20 min- 
utes, or until cardiac pam appears Measurements of electrocardiograms 
taken at mten'^als durmg this penod reveal, m patients with a diminished 
coronary reserve, characterisac changes which are not observed in the 
presence of an adequate coronary blood flow A positive test may thus 
be regarded as a sign of coronary msufficiency, but a negative test does 
not exclude the presence of disease of the coronary artenes The occur- 
rence of pam durmg a negative test, that is, one m which no electro- 
cardiographic changes have occurred, affords presinnpttve evidence of 
a diminished coronary reserve ^ It is of particular significance when the 
pam appears durmg the first 10 minutes of induced anoxemia Patients 
expenencmg painful discomfort durmg a negauve test should be care- 
fully observ'ed for further signs of coronary disease and managed con- 
sen'^atively 

The critena of a positive reaction have been evolved after expen- 
ence Avith the performance of the test more than 1 100 times m over 500 
persons, some with normal hearts, others with cardiac disease They 
are as follows 

1 The arithmetical sum of the RS-T deviations m all four leads (I, 
II, III, and RT) totals 3 mm or more 

2 There is partial or complete reversal of the direction of T m Lead 
I, accompamed by an RS-T deviation of 1 mm or more, m this lead 

3 There is complete reversal of the direcnon of T m Lead RT, re- 
gardless of RS-T deviaaon 

4 There is partial reversal of the direction of T m Lead RT, ac- 
companied by an RS-T deviation of i mm or more, m this lead Of 
the four, this cntenon is of the least value It rarely occurs alone, and 
has been noted twice m borderline cases ® If further expenence confirms 
these obscn ations, it will be discarded 
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The anoxemia test is simple and safe Unpleasant reacaons have been 
observed, such as vasovagal attacks, pamc, loss of consciousness and 
dyspnea These were relatively uncommon and not serious In the course 
of 4 years, there has been no evidence of permanent in]ur\^ to a single 
patient, although the test has been performed m the same person as often 
as 20 times Early m the work, pulmonar)r edema occurred 3 times But 
if the test IS not given to a patient with congestive heart failure, to one 
w ho has had an attack of cardiac infarction within 4 months or to the 
same panent twice tvithm 24 hours, no grave accidents are to be antici- 
pated The percentage of oxygen m the gas mixture should be checked 
at frequent mten'^als to be sure that the proper concentration is bemg 
supplied 

The test has been helpful in the dilferennal diagnosis of conditions 
producmg pam m the chest It has been employed to study, m patients, 
the effect of various drugs on the coronary circulation It has been use- 
ful m followmg vanations m the coronary resen’^e and so appraismg the 
efficiency of the coronary circulation at the time of its performance 
The followmg case record senses to illustrate the type of changes 
which are seen in the electrocardiogram \vhen coronar)^ msufficiency 
IS present, and portrays graphically the mcrease in coronary reserve 
coincident with chmcal improvement 

Case I W D , aged 48 years, foreman m a U S Post Office, was 
admitted to the hospital on March 18, 1939 He had been well until a 
\veek before, \vhen he had a t)q 5 ical attack of coronar}'' occlusion with 
cardiac infarction During this week he had been attended by his owm 
physician He was transported by ambulance and arrived m good con- 
dition 

On admission, the rectal temperature was 100 4° F The heart w'^as a 
little enlarged The rhythm was regular, the rate 64 The first sound at 
the apex was spht The blood pressure was 120/80 The leukocyte count 
w^as 7,880, wuth 75 per cent polymorphonuclears The sedimentation 
rate w^as 45 mm m one hour, and rose on the followmg day to 54 mm 
The Klme test of the blood was negative An electrocardiogram showed 
prolonged aunculoventricular conduction (the P-R mteiw^al measured 
033 sec ) Other changes w^ere characteristic of a posterior infarct 
The patient remained m the hospital for 5 weeks The course w^as 
one of steady improvement, both chnically and in the form of the elec- 
trocardiogram At the end of another 2 w^eeks (8 w^eeks after his attack) 
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Fig 1 Cate 1 W D, male, aged 48 \ear<!, foreman in Post OfBce Coronar\ 
occlusion i\ith mvocnrdial infarction on March 11, 1939 -^noTennin test, at 
first positive, became negatiie 

Five months after attack M orking too hard and hanng frequent attacks 
of anginal pain A — control B — positive test pain after 18 minutes, total 
RS-T deviation, 9 5 mm T na\e reiersal m Lends I and IVF 
Fine months after attack B ork lighter and nearer home Rare attack no 
nitroglicerine required C — control D — negative test no pain during 
20 minutes of anoxemia 


he returned to work, in spite of hat mg been ad\ ised to extend his period 
of rest When ared, he complamed of achmg in the left shoulder and 
arm Subsequently he expenenced cardiac pam on effort and in August, 
•939 (5 months after the occlusion) was havmg frequent anginal attacks 
An anoxemia test at this time tt'as positive (Fig i A, B) 

He was then able to transfer to a Post Office nearer his home and 
was made a supennsor The vmrk was lighter and he improved Nine 
months after the ongmal attack, he was not taking mtroglycerme and 
could walk for 6 or 7 blocks before experiencing discomfort The heart 
sounds were of good quaht\^ The blood pressure vas 120/72 The an- 
oxemia test at this time was negative (Fig I C. D) 

The test does not furnish evidence w hich makes it possible to pre- 
dict the future occurrence of coronars* occlusion Several patients have 
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suffered such attacks within a few months of the time that a negative 
test was found On the other hand, patients ^^Tth a positive reaction 
are more likely to have this complication than those m whom the re- 
action IS negaave The test is therefore an index, withm undefined lim- 
its, of the functional efficiency of the coronar)7^ curculation, but it yields 
no information as to the nature and extent of the pathologic lesions in 
the heart 


Treataient 

Medical Measures Any person who has pam m the region of the 
heart is alarmed He thinks at once of a relative or fnend who has died 
suddenly followmg a similar complaint and his first question is apt to be 
“Have I angma pectoris^” He wants, above all, reassurance It seems to 
me good practice, under these circumstances, to state at the outset that 
there is no disease such as angma, that this term means merely a painful 
or uncomfortable sensation m the chest, and that it A\nll be our aim to 
discover the nature of the condition which lies at the basis of the dis- 
comfort 

These patients are worthy of the expenditure of much time on the 
part of the physician and attention to detail is necessary if therapy is to 
succeed A carefully planned regimen, designed to save the heart from 
overwork, \vill aid in the estabhshment of a collateral circulation m the 
coronary bed The mtelhgent use of mtroglycerme, not only for the 
relief of pain when this occurs, but prophylacticaUy, when some neces- 
sar}’- effort is anticipated, will prevent the occurrence of myocardial 
anoxia There is evidence, both clinical and experimental,®’ " that repeated 
and prolonged impairment of the coronar)’^ blood flow causes minute 
focal necroses m the heart muscle and, m tune, replacement fibrosis The 
avoidance of painful attacks is, therefore, of therapeutic importance 

Of the various drugs which have been used m treatment, the xan- 
thines have received most attention There has been difference of opinion 
with respect to their efficacy as coronary dilators, and conflictmg re- 
ports have appeared concemmg their usefulness m lessemng the fre- 
quency and intensity of angmal paroxysms The changmg conditions 
in the coronary circulation as a result of disease and the many external 
factors which may modify the climcal course of paaents subject to at- 
tacks of cardiac pam, make difficult a just appraisal of the effect of 
medicinal remedies which exert their acGon over a long penod of nme 
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For this reason, an objecnve test was applied to the problem m the form 
of induced anoxemia *' Changes in the form of the electrocardiogram 
were studied m patients with coronary sclerosis, before and after the 
administration of different members of the xanthme group The time of 
appearance of pain dunng anoxemia was also observed and variations 
due to drugs were noted In bnef, it was found that vanous members of 
the xanthme group (aminophyllme, theophyUine ^vlth sodium acetate and 
theobromine with sodium acetate) m proper dosage, caused a decrease 
in the RS-T deviation of the four-lead electrocardiogram and prolonged 
the time of appearance of pain These results were obtained by averag- 
ing the observations obtamed m a group of patients and expressmg the 
effects as a trend This was necessary because not all patients respond 
favorably, as might be anticipated from the varying character of the 
coronary lesions m different hearts In general, patients with less severe 
and less frequent attacks show a better therapeutic response than do 
those with more advanced coronary msufficienc)’’ In our hands, ammo- 
phylhne, because it is best tolerated by the digestive tract and does not 
require as large doses as some of the other members of the group, has 
proved the most satisfactory drug It may be given m doses of 0 2 Gm 
(3 grs) three or four times daily Enteric-coated tablets are available 
and may be prescribed for those who report digestive disturbances 

Recent studies made in our laboratory mdicate that the duration of 
action of this drug, when taken by mouth, lasts only for a few hours 
This obsen'^ation suggests that perhaps smaller doses, taken at shorter 
mten’^als, might exert a more beneficial action Work designed to in- 
dicate the most effective method of admimstraaon is now m progress 
It IS our present opmion that in certam cases the xanthines, because they 
dilate the coronary arteries, bring about s}'^mptomatic improvement 
Whether, if taken for weeks or months, they aid in promotmg a col- 
lateral circulation, cannot be decided on the basis of the evidence now 
at hand 

Surgical Procedures Most patients with cardiac pam respond favor- 
ably, in some degree, to medical therapy But there are those who suf- 
fer so intensely that they question the desirability of livmg Fortunately, 
they do not form a large group They welcome A\nth enthusiasm any 
form of therapy which offers a reasonable hope of rehef 

Of the vanous operative measures which have been suggested, only 
one Mill be considered at this time Cenncal sympathectomy and total 
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removal of the thyroid gland have not stood the test of trial and have 
been almost umversally discarded Section of the dorsal nerve roots, per- 
formed on a few selected cases, has been successful, but it is a major 
operation requiring laminectomy and presents a real hazard for the 
patient with advanced coronar)^ disease The operation for the formation 
of a new blood supply to the heart, as devised by Beck,^”* holds out 
real promise, particularly if the techmque can be simplified 

There remains for discussion paravertebral block with alcohol This 
was first suggested by Swetlow in 1926^- and has been done in various 
chmcs, both m this countr)^ and abroad The largest series, 62 cases, has 
been reported by J C White of Boston i\ly own experience, recently 
pubhshed m collaboration with R L Aioore, is based on obsen'^auons 
m 45 patients Smce our results and those at the Massachusetts Gen- 
eral Hospital are comparable and similar, I will confine my comments 
to the material with which I am famihar 

Alcohol block is a simple technical maneuver, but it requires an op- 
erator famihar with the landmarks, skilled m their use and deft because 
of constant practice The effectiveness of the mjecaons depends entirely 
upon the accuracy with which the ganglia and rami commumcantes are 
infiltrated Our results may be summarized as follows 

Of 40 patients subjected to final analysis, 77 5 per cent experienced 
varymg degrees of improvement, no rehef was obtamed m 22 5 per 
cent In 47 5 per cent of the total number benefited, improvement was 
permanent to the time of the last follow-up exammaaon, M^hich m 2 
cases was more than 9 years In 40 per cent, rehef was marked, m 5 
per cent it was moderate and in 2 5 per cent it was shght Temporar}’" 
rehef was obtamed m 30 per cent This was marked m 15 per cent, and 
moderate m 15 per cent In short, there is a 75 per cent chance of rehef, 
and if relief is obtamed, there is an even chance that it will be perma- 
nent Neither the duration of symptoms nor a previous history of coro- 
nary occlusion nor the degree of mcapacity pnor to mjection appeared 
to mfluence the outcome The postoperauve appearance of Homer’s 
syndrome was not essential to a successful result 

In none of our cases was rehef complete Even when a result was 
obtamed which M^as satisfactory to the patient, some form of discom- 
fort persisted, to act as a wammg signal There were sometimes actual 
twmges of pam, of less mtensity than before mjecQon, or a sense of pres- 
sure beneath the sternum In several cases, mild dyspnea or a sinking 
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sensaaon m the epigastnum was substituted for pain 

Almost mvanably (m 38 of 40 patients) painful mtercostal neuritis 
was observed after the mjection This was severe m only 3 instances It 
lasted from 2 weeks to 3 months but eventually always disappeared 
\^Tereas it was a cause of complamt, the rehef of cardiac pain, w hen ob- 
tained, more than compensated for discomfort In 5 cases, a small pleural 
effusion developed which was always absorbed withm a week Pneumo- 
thorax, reported by others, was not observ^ed Increased temperatures, 
from 99 to 104° F , occurred m 25 patients, fever never lasted more than 
4 days unless comphcated by pleural effusion There was no operative 
mortahty 

Why, m some cases, rehef should be temporary and m others per- 
manent, has been explamed by the recent experimental obsen^aoons of 
A'lemck He found that m cats, when a ganghon was infiltrated inth 
alcohol, permanent block was produced to all regions mnerv^ated by 
the postganghomc fibers taking ongm from it TTus occurred because 
the alcohol lolled the ganglion cells When the rami commumcantes alone 
were infiltrated, only a temporary block was produced, for regenerat- 
ing fibers penetrated fairly early through the connective tissue scar 
formed at the site of mjecoon Partial block in patients is probably due 
to incomplete destruction of the ganghon cells or rarm 

There is some reason to beheve that abohshmg or reheving cardiac 
pain not only affords symptomatic relief but has an effect on the coro- 
nary circulation and so on the heart muscle A group of Toronto in- 
vesagators,^®' working with conscious dogs, obsen^ed that when the 
heart was denervated, the mortahty following sudden occlusion of a cor- 
onary branch was matenally less than m the mtact ammal These experi- 
ments were regarded as mdicatmg that, by preventmg afferent impulses 
from reaching the vasoconstrictor center, reflex spasm of collateral coro- 
nary artenes was prevented It was apparent also that sympathetic dener- 
vation rendered the myocardium less susceptible to the onset of ventncu- 
lar fibrillation Chmcal and necropsy obsen'^ations support those made in 
the physiological laborator)’’ Of 376 pauents who died of coronary 
sclerosis and thrombosis and were examined post mortem at the Presby- 
terian Hospital, 52 died suddenly In the group with pain, death vas 
sudden in 27 5 per cent, and in the group vithout pain m only 9 r per 
cent Regardless of the extent and character of the coronar^^ lesions, the 
presence of pain tnpled the incidence of sudden death 
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Fig 2 C<ue 2 O F, male, aged 53 years, automobile salesman Anginal 
pain for five years, unable to work for the past three because of disabUity 
Anoxemia test positive prior to paravertebral alcohol block Four months 
after injection, coincident with clinical improvement, test became negabve. 


In 2 of our cases, changes in the form of the electrocardiogram oc- 
curred shortly after alcohol block The alterations in the complexes were 
in the direction of normal and suggested an improvement m the coronary 
blood flow Obsen^ations with the aid of the “anoxenua test,” made 
before and after mjection, have shovTi in the one panent m which this 
has been done, remarkable improvement m the coronary reserve, com- 
cident MTth chmcal improvement (Fig 2) A brief abstract of the clmi- 
cal record follows 

Case //OF, aged 53 years, a male, automobile salesman, for 5 years 
had been having typical angmal pains radiatmg to the left arm Dis- 
abihty became progressively more marked and for the past 3 years he 
was unable to work He also had a feehng of substemal pressure and 
dyspnea after meals He was unusually intelligent and cooperauve 
Examination showed no cardiac enlargement, either on percussion or 
m the teleroentgenogram The heart sounds were of fair quahty There 
was no gallop, a blowmg systohc murmur was heard at the apex The 
blood pressure was 140/82 The electrocardiogram showed regular sinus 
rhythm with a Q wave present m leads one and two There was no de- 
fect in conduction and the T waves were normal There was no anemia 
The Khne test of the blood was negative 

The anoxemia test, done on a number of occasions, was positive 
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Two controls, obtained at an inten'al of a month, m ere idenucal (Fig 
2) They show the occurrence of pain at the end of 14 minutes, a total 
RS-T deviation of 4 mm and significant reversal m the direction of the 
T waves 

Paravertebral alcohol block was done on May 15, 1941 by Dr R 
L Moore Injecaons were made m the region of the first fi\e dorsal 
gangha Homer’s syndrome developed There was moderate pam from 
intercostal neunas, which disappeared in the course of 2 months At the 
end of 4 months, he estimated the degree of improvement at 90 per 
cent He was able to tvalk 2 or 3 miles without discomfort, except after 
a hea^y meal He had not used nitroglycenn since the operation and 
stated that dyspnea was gone The blood pressure was 140/80 The form 
of the control electrocardiogram was unchanged The anoxemia test at 
this time was negative 

In view of these vanous pieces of evidence, it appears that mterrup- 
tion of the sensor)'’ pathways, in certain cases, may dimmish or abolish 
spasm m the coronary bed This is a desirable effect, tendmg to pro- 
mote a more adequate collateral flow in unaffected vessels As has been 
previously suggested, earher relief of pam in patients with coronat)’’ 
sclerosis might be expected to influence the course of the disease in a 
favorable manner But m the more advanced cases, even when the re- 
sult was good, unilateral alcohol block did not prevent the later occur- 
rence of coronary occlusion or of sudden death 

In conclusion, I would like to leave with you this thought The pa- 
tient -with recumng cardiac pain suffers usually from a progressive, 
disablmg disease Yet in some cases there is a remarkable and unexpected 
turn for the better, m others, the increase in the s)’mptoms of coronary 
msufficiency is gradual and the degree of disability is slight The physi- 
cian can bnng both aid and comfort He is sometimes discouraged 
when improvement is slow and his therapeutic efforts appear to be m- 
cffectual He ^vlll find it helpful, under such circumstances, to keep in 
mind three master words— resourcefulness, patience and optimism Of 
these, the most important to both doctor and paaent is optimism 
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CHOPATHic personalities have been desenbed m a va- 
H S nety of ways from the time of KocH m 1893 He and 

r P H various foUov^ers were impressed by the findmg that 
K a there were many who though not having any specific 

325 ESH 5 ESHSESa mental illness u'ere, nevertheless, not to be termed normal 
in their mental states It was noted that these mdmduals had differences 
m one way or another from the ordmary ever}'-day person-differences 
which set them somehow apart Ps}’’chiatnsts from the first tended to 
view those deviations as bemg congemtal lacks and they mcluded 
feeblemmdedness as one of the types as well as hystena and ps)’-chas- 
thema 

The psychic infenoriaes vere however subjected to further analysis 
as a result of which mtellectual defects were withdrawn from this group 
as being a \vell defined entity which was susceptible of fairly sharp de- 
lineation For the same reason Adolf Meyer^ separated neurasthema, 
psj'^chasthema and hysteria from the psychopathic states, prefernng to 
keep the latter designation for a i anegated assembly of what he termed 
“infenonties not sufficiently differentiated ” These he characterized as 
constitutional ps)'’chopathic inferioriues The fullest descriptive accounts 
of the clinical pictures of these ps)''chopathic personahnes we one to 
Grasseff m his book entitled “The Semi-Insane and the Semi-Respon- 
sible,” and to Kraepehn^ who in 1915 gave the classic delmeation of 
seven t)^es of deviated personalities the e\citable, the unstable, the 
impulsive, the eccentric, the liars and svindlers, the anti-social and the 
contentious 

Since that time the importance has been increasmgly realized, both 
for the mdividual’s life adaptation and for that of societs’- m general of 
the phenomena, the understanding, and the management of such prob- 

Read at the Combined Mcetinp of the Section of Neurology and Psychiatry and the New ^ ork 
^*‘^ological Socict> at The New \ork Academ> of Medicine March 11 19-rl 
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lems Their wide range, their great numbers, the comple\ities involved 
in attempts to deal adequately with them, have led May'^ to declare that 
“the influence of these individuals on the commumty at large is some- 
thing we have no means of estimating at the present tmie,” and that 
there is no greater problem today than the attitude of the state towards 
the psychopathic criminal White® stated the need for our attaimng 
an understanding of these conditions in order that society may take the 
viewpoint of intelligent management and treatment rather than con- 
tinue with a punitive and retaliatory atntude based upon misconceptions 
of the real nature of the psychopathic states 

When we seek to begin a sun^ey of the situation Math some clearcut 
definitions, difficulties at once present themselves As recently as 1921, 
psychopathy "was regarded by some as synonymous with the term in- 
sanity Bleuler' has stated that it is but vaguely differentiated, that it 
deals with “deviations from the normal in all possible directions and 
mLxtures ” Kahn® tells us that it is impossible to give an exact defimaon 
of the psychopathic personahty, so that we cannot say “Psychopathic 
personalities are — ,” but must be content to obsen^e, “By psychopathic 
personalities we understand — ” Kurt Schneider’s® statement is an ad- 
mirably restrained one He says, “Psychopathic personalities are those 
abnormal personahties tvho suffer from their abnormahty or from whose 
abnormahty society suffers ” 

This places the accent upon the basis of commumty mterest or upon 
the individual’s ovm reacuons to his condmon It is our present purpose 
rather to examine into the actual facts of this interesting mental devia- 
tion and to consider some of the details of its psychopathology, to deter- 
mme whether any closer approximations can be made to a defimtion or 
clarification of the mental processes involved 

We may then review some of the more familiar symptomatology 
which clmical obsenmtion has amassed While there is a great variety in 
the actual conduct of psychopaths, there are least nine aspects of their 
reactions some or all of \vhich are so regularly found as to justify special 
attention They are the following 

1 Inabihty to postpone 

2 Ineffective consideration of consequences 

3 Insufficient learning from experience 

4 Faulty synthesis 

5 Disproportionate responsiveness 
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6 Affecnve dominance over intellect 
y Disvaluation of reality 

8 Disregard for truth 

9 Insufficient social valuation 

"We will proceed to examine these factors The first was an mcapacity 
for delaying It may be shown m the symptom of spendthnfnness, 
wherein one wants things and proceeds immediately to their purchase, 
if only the needed cash is m his pockets Or it may appear when one 
repeatedly loses ]obs because he flares up and voices resentment at his 
boss too outspokenly The issue here seems to be that the long circumng 
characteristic of our more complicated reflex responses has not taken 
place, the stimulus has led too directly to an outflow in motor behaiior 
Such mdividuals cannot sufficiently recognize that a gratification de- 
pendent on delays might mean more than a tnvial appeasement at the 
instant Apparently the craving for some mstinct sausfacnon exerts too 
much pressure upon the psychopathic mdmdual 

Related to this difficulty is the second one of a failure to give ade- 
quate consideration to consequences An act by itself might seem justi- 
fied but when we realize what may result from it, that future possibihcv 
often acts as an effective deterrent This faculty of mind sen’^es to bring 
the future into the realm of present considerations Not to be able to 
give due weight to possible consequences means that one has not suffi- 
ciently organized the material of the future In the complexities of mod- 
em hving it IS more necessary than ever before to keep forming inces- 
santly new estimates and forecasts of the probabilities to come as veil 
as they can be seen from the implications of the present This how ever 
the psychopath often does not do He wffil, for example, invent the most 
fabulous lies without stopping to realize how'^ deeply they wffil inevitably 
involve him tomorrow^ Or he may sign leases, enter mto business con- 
tracts, execute promissory notes without being impressed by the need to 
recognize the demands and the means for ultimate fulfillments 

Each individual must make such blunders in the process of learning 
these needs and developing skills in meeting them When the forecast 
indicates that they cannot suitably be met he calls upon the past to be 
reminded of some better course to follow'^ The psychopath, howe\er, 
does not leam effectively from e\ en repeated evpenences If he cannot 
organize his future, here is an indication of his equal inabihry to make 
adequate use of the past It seems that he is not able to formulate general 
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pnnciples from the expenences of his hvmg Their type value is appar- 
ently of less significance than their individual mstance value This is a 
corollary’ of his tendency to hve m the present with oven^aluation of 
the immediate moment He cannot detach himself sufficiently from his 
mtimate contact with the smgle items of his hvmg to view them imper- 
sonally or objecnvely enough to derive the rules which they evidence 
People with psychopathic personalities not infrequently have a remark- 
ably accurate capacity for cnacal self evaluation They are, however, 
never able to make use of this verbal insight And their most fervent 
resolutions for improvement, although eloquently and correctly rea- 
soned, mvanably fail 

This IS perhaps due to the fourth item under consideration, that of 
the psychopath’s tendency to make incomplete or faulty synthesis Part 
of his difficulty m learning the lesson of experience comes from his pro- 
pensity for dealmg with part pictures rather than noth the total picture 
of his situation The lack of synthesizmg abihty is probably due to the 
immediacy m response The psychopath makes his reaction often to the 
first portion of a situation which comes to his notice If the idea of 
marriage occurs to him, he may propose and be accepted before the 
financial implicaaons of the marriage have reached his consciousness 
Another will make a smcidal attempt because he has just been repri- 
manded, failing to form any conception of thus receivmg trainmg which 
may help him earn a larger salaiy'^ This tendency is readily recognizable 
in an immature, growmg child It seems m the psj^chopath, however, to 
be a more erratic and variable trait, now present, now absent Like other 
psychopathic traits it shifts whimsically, bemg manifested to a diffenng 
degree from topic to topic or from one time to another 

A fifth factor equally unpredictable and Mffiimsical is that of unbal- 
anced and changing intensity of emotional response The customan'^ 
variabdities of affective colormg show a certam consistency, a roughly 
similar quantity of affect usually accompanying a given phenomenon 
The psychopath, however, seems to have m his bewildenng and shfftmg 
affectivity a set of emotional values for the items concerned vffiich is 
quite different from that of the average individual Thus, the most well- 
meant bit of teasmg may produce a violent rage or a flood of tears, or a 
M^ord of routine praise may raise one to the skies A small disappomtment 
can convmce a psychopath of the necessity of suicide or a casual remark 
may suffice to start him zealously upon some previously unconsidered 
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life vocaaon If the emotional accentmg m ithin the self is eccentric or 
disproportionate, hke^ise its intensity of expression may show gross 
difficulties of control “I know it is silly but I cannot help feehng that 
way,” a psjmhopath wiU say 

Accordingly it is understandable that the psj^chopath’s mtellectual 
functions may be dommated by his emotional stresses It seems, mdeed, 
that this IS not only true m many mstances but that it is a general phe- 
nomenon m such persons It is one of the regularly occurrmg endences 
of immaturity, that the force of emotional argument looms greater than 
any factual mtellectual construcQon Wishful thinkmg is nowhere more 
m evidence than m this group One decides that the world ou es him a 
hvmg He is convmced all evidence to the contrar)'' that he is vastly 
supenor to his fellow men Never managing to sell one of his produc- 
tions will not prevent his deep certamty that he is a supreme poet or 
novelist deal here with another approach to several of the factors 
previously menuoned and mdeed all of them are mextncably mterre- 
lated In a given mstance it may be impossible to decide which may be 
causanve m producing the other Such a consideranon suggests that there 
may be some formulation underlying the vanous factors which might 
explam theur coexistence and their mterdependence 

The ps)mhopathic personahties are not psychoses and hence it is not 
to be expected that realms values of the external world should be acuvely 
denied by the psychopath This is mdeed borne out by clmical observa- 
tions Reality IS not, however, permitted to have its full significance If 
he deals with mcomplete syntheses not makmg adequate use of past 
expenence and suffermg emotional warpmgs of his judgment faculties, 
the ps^mhopath is certainly not makmg correct, adequate use of reality 
He cannot evaluate reahty m its true significance when he is au are of it 
only m fragments It may therefore be said that it is a trait of the ps^'- 
chopath to disv^alue reality rather than to deny it This may be illus- 
trated for example by the fifty-year-old able-bodied man u ho demands 
money from his feeble, aged mother “because you are my mother and 
should therefore support me ” The true sigmficance of his cucumstances, 
his actinl responsibilities for failures, crimes or disappointments, may all 
be glibly talked out of existence 

Tint this mieht indicate msmcerity m one who really knous how 
the facts stand merely puts the shoe on the other foot, for he then shows 
1 tendency to misrepresent things and e\ idences a disregard for truth m 
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Its OA\n right The incontrovertible majesty of the existence of fact re- 
mains for most persons quite indisputable To the psychopath this fre- 
quently IS not so, as is particularly striking in the case of pathological 
liars Their distoraon of truth often amazes even themselves and they 
are at a loss to explain their motivations 

The last point to be itemized hes close to the one just stated, but in 
our social culture it has attamed such preeminent importance as to jus- 
tify Its individual mention One of the strongest influences on the cul- 
tural advance of civilization has been the establishment of such social 
forces as morals, traditions and precepts, and the formulation of such 
conceptions as those of duty, reputation, honor and pnde These are 
psychic processes which are included in the Freudian concept of the 
superego To them we ov^e the mcreasing effectiveness of management 
and control of id and ego tendencies But it is just here that the psj'^cho- 
path IS likely to show particular weaknesses and mabilities to measure up 
to the customary'’ attitudes of his fellows The call of duty may be en- 
tirely overcome by inherent laziness, the measure of personal pride is 
often obliterated by the demands of less valued impulses, and reputation, 
though desired, may not produce enough sustained effort to be attained 
Again we face a problem of evaluation in which continuity of influence 
seems less to the psychopath than to the average individual A social 
force IS readily overbalanced by a personal inclination Apparently 
the cultural values are viewed from behind the psychopath’s personal 
ramparts and are not taken into himself to become part of his own per- 
son ahty, there to cope Math other traits in his OMm makeup 

The result is that the psychopath is more self-centered than the 
ordinary individual, and that his mental processes appear to behave m a 
less mature fashion than M^e expect from the ordinar}'- person It may be 
inquired if such traits are inherently different from those of other peo- 
ple, or if they are maladjustments of machinery M'^hich if properly tuned 
should be functioning properly^ The importance of such a query is 
apparent for a raoonal approach to therapy 

There has not been reported any structural pathology M^hich M^ould 
offer a somatic or neuropathological foundation for psychopathy Hence 
M'e must consider it as a functional abnormality, a behavioral deviation 
from vTat is customan'^ As soon as that step has been taken, we must 
seek explanation of the phenomena m terms of dynamics When M^e 
consider a psj'^chopathic personality from this aspect, M^e have a problem 
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w hich calls for analysis of the mental functions themselves Let us look 
therefore more m detail at some of those mne types of ps^^chopathlc 
symptoms which have been referred to above 

One \vas an unsuitable immediacy Why “unsuitable^” Because our 
usual ontogenetic development takes us beyond that level of reactivity, 
so that It represents a functional deviation from the group, a sort of de- 
ficiency We assume that an mdividual confronted simultaneously with 
various issues will ordinanly delay action, that is, he will delay in adopt- 
ing a finally decisive response pattern until, through the processes of 
association, he has found the most effective compromise he can This 
resultant indicates the relative importance he recognizes, according to 
his oivn personal evperience, m each of the issues he thinks are involved 
From his methods of response we can infer, if the vanous issues are 
knowm, a good deal about the proportionate weight he feels each issue 
Carnes 

The indecision of a psychasthemc keeps him for hours from selectmg 
hervveen two necknes, and we consider this an evidence that values are 
quite evenly balanced The ps}'-chopath’s undue speed in setthng his de- 
cisions approaches the other extreme at which one factor is not only 
given preference, but exclusue or preponderating preferment when 
other issues should have their real values also under consideration If 
certam details preempt his attention, others can exert only a lesser claim 
upon the psychopath for his consideration It is not our present purpose 
to deterrrune any ultimate reason for this but merely to call to attention 
that It does occur m psychopathic reacaons This makes it appear that 
one factor in the psychopathic phenomenology may be an oven'^aluation 
of certain material so that it acquires an improper ascendency over other 
Items It would not matter what the overvalued items were but rather 
that some oven^aluation had resulted in a correspondmg unden’-aluation 
of other matenal so that the response lacked m validity’-, m adequacy, m 
accuracy, or, we may say, in general acceptabibn* 

If others of the psychopathic quahaes mentioned are examined, it 
V ill he seen that they too contain this same difficulty When the psycho- 
path fails to take due heed for consequences, he is h\ mg in the present or 
near future v ithout seeing the someu hat more distant future as clearly, 
vnthout grantmg to eventualmes as much importance, as others do In 
other M ords the meaning or interest of the present is still as it m as m ith 
all of us in childhood, more \n\id and more real than is that of a dim. 
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^ ague future Once more \\ e see that certain items are soil holding first 
place in the psychopath’s mental functiomng m hich should ha\ e made 
alloM^ance for the coexistence and the significance of other items That 
these latter seem vague, or less significant, is but another way of sainno- 
that one’s accented attenoon remains still upon the former items This 
IS to say, that lack of diffusion of mterest has caused a continumg fixa- 
tion which IS madequate because it takes into account too Imuted a por- 
tion of reaht}'' 

It IS the same with the classical mcapacity of the ps}'^chopath to learn 
some of the vital lessons even through repeated experiences which con- 
tain the material that might teach him It is a common clinical obseix^a- 
uon that, although he may be able to state in ghb exactness all sorts of 
precepts and maxims which are logically denvable from his experiences 
and those of others, the ps)'-chopath seems not to be actually touched by 
the meamngs mherent m his vmrds Even though his mtellect has worked 
out the answers, they have not acquired enough comparaave affecnve 
v^eight to claim parity vath his overly egocentric notions If one can- 
not be influenced by the book he wiU not read, no more can he evidence 
deep-rooted effects from his omi expenences if he has not bestowed 
sufficient attention upon them to make them glow ^Mth a personal, 
meanmgful value “Yes, qmte true,” he viU say, “but vhat does that 
mean to me? Nothmg ” 

The other t)qDes of psychopathic symptomatolog}'- can be viewed 
from the same standpomt The disvaluation of reahty, for example, is 
somethmg quite different from a mere honest difference of opinion as 
to the significance of facts, just as it is mherently different from psycho- 
pathic denial or delusional distortion of reahty What the psychopath 
does with portions of reahty is to have their meanmgfulness to himself 
as emotionally colored stimuh differ from what it is to the average in- 
dividual Hence die power of reahty to move the psychopath, to arouse 
him, to teach him, to hmit him, is not what it is to others It may well 
be that some factor Muthm himself is functiomng in a way to lessen the 
meamng of outer reahty to the psychopath, and this by the mechanism 
of no active inhibition or repression but through the more placid phe- 
nomena of mere hmitanon of the attenoon to details of more interest 
to him 

Perhaps we may learn from the popular social atotude which so often 
pronounces accusingly about some derehcoon “If you cared enough 
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to have thought about it, you would have realized ” Evidently the ps}’'- 
chopath does not “care enough” about many of the items and the issues 
which have considerable meaning for most of us And as he obviously 
has no disinterest, but rather too intense an emotionaht}'-, it \vould seem 
in hne with chmcal facts that his mterests are simply centered elsewhere 

The majority of mdividuals, through expenence and traming, de- 
1 elop a certam degree of social-mmdedness m which their sense of val- 
ues IS largely predicated upon social consciousness, their decisions are 
modified by regardmg themselves as an inherent part of the group Them 
affects and behavior are thought of as modifying and as bemg modified 
by those of others, and hence are regarded by those mdmduals as re- 
quiting frequent checkups so as to be kept, hke one’s watch, set cor- 
rectly with others The psychopath on the other hand has to those 
individuals somethmg of the same comparison as had the Ptolemaic the- 
ory to the more advanced Copermcan theory of the umverse To the 
psychopath he himself is the center of the umverse about which every- 
thmg else circles In his essentially narcissisac viewpoint, whatever is 
outside of the focal pomt, himself, is tacitly excluded, it is not absorbed 
as being a part of his own self His boundanes are qmte personally Lim- 
ited From the social approach this means that he lacks m that social 
identification which would properly articulate his inner self with his 
associates From the standpoint of personal psychology his concerns 
seem to have been fixated upon pure self mterests which characterize 
mere egocentricity 

It must be asked If the ps)mhopath is a narcissist, if he is so absorbed 
V ith the fascmation of his ottm inner dnves to the detriment of the usual 
M ide denvatives which lead others to augmented horizons and to broad- 
ened, socially controlled mterests m hfe, then, how is his state different 
from that of dementia praecox, which is hkewise termed a narcissistic 
stated A distmcdon can be dra^m as follows Dementia praecox pro- 
duces actual distortions of outer realit}’’, as by behemng the hospital 
nurse to be one’s deceased grandfather Ps^mhopathic personalities do 
not make such a distortion of factual reahnes, but they have a personal 
set of values for external realiues so that to them those realities hold 
different implications, leading to non-usual associations or behavior 
Thus, a schizophrenic planmng his day’s Mork may be mterrupted by 
licaring God’s voice, but the ps^mhopath, by being so mtngued w ith a 
discussion of poctr\^ that the conceptions of dut\*, punctuahu^ reputa- 
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non and personal pride in achievement confront him vnth comparau\ ely 
lesser urgency 

The psychopath is suscepable to the push of externally applied moa- 
vation, but often seems not to have enough energ)’- available to motivate 
hmiself from within in the way we say he should But if the pressure 
implicit m the words “should” or “obhgauon” or “expected” vhich 
come to an individual from outside were withdravTi, he would be left 
with only the impulsions from his inner self These, if considered at an 
early penod in life, are utterly egocentric, they make use of externals 
for personal gratificaaon alone So it seems to be with the psj^chopath, 
w ho to var)ang degrees regards the world of people and situaaons about 
him, not so much in theu own right as existing ennaes themselves, but 
rather in relation to their potenaal adequacy for gratifymg his omti im- 
mediate V ishes 

Here we return to a factor referred to above The psjj^chopath seems 
to have a responsive tendency which is uneven, perhaps explosive, at 
any rate often disproporaonate This is because v e )udge of reacuons 
in their relationship to the outer world of realit}' '^^^e expect similar 
settings of the external picture to call for similar graduanons of an in- 
dividual’s inner responsiveness A^Ten the external situaaon is, say, seven 
o’clock, and A'londay morning, and ]ob dur\^ in one hour’s time, our 
regard for the pressure of the external facts makes us get out of bed 
But if one’s mental associations are restricted to the planning of a part}" 
for that night, the pressure towards arising will be markedly decreased 
Such an inner primacy of wish-phantas>’’-urges is the dommant factor 
m the psychopathic personality That is vhy his responses may seem 
out of adequate proportion His inmost balances of affectivit^^ and the 
instinct drive-urges of the moment are what determine the outflow of 
his energies, rather than the stage settmg in v hich he finds himself and 
by which standard v e are accustomed to measure his adequacy 

To sum up, it IS the view here set forth that in ps^'^chopathic person- 
alities there is to be found as a definitive characteristic a certain fixation 
or limitation in psychic development This consists of a continuing re- 
striction of aflFective attachments such that significance or urgent mon- 
\ ating value does not Muden its scope to include as much of the v orld 
of realit}'^ external to the self as is usual in adult life It is a permanence of 
some attitudes of human psycholog}^ which were normal for one lex el 
of the evolving mental complexitv^ but whose continuance is indica- 
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tive of a form of persisting immaturity It is an enduring tendency to 
measure by a personal rather than by a social or group yardstick, but 
involving no further distortion of reality 
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THE INFLUENCE OF CLIMATE AND 

GEOGRAPHY ON HEALTH^ 

Clarence A Mills 

Professor of Experimental Medicine, University of Cincinnati 


T IS With deep appreciaoon of the honor conferred upon 
me m bemg asked to dehver this Lecture that I speak 
tomght Particularly appropriate is it that the otle of the 
lecture suggested by your Committee on Pubhc Health 
Relations specified the influence of climate and geog- 
raphy on health and not on disease Factors controUmg health and well- 
bemg are ah's ays more important, because the greater part of any popu- 
lation mass IS composed of people who are m good health and who uush 
to remam m that favorable state Analysis and elucidation of these fac- 
tors underl}^mg mamtenance of health, however, are greatly facihtated 
by close scrutmy of conditions predisposmg to disease In the presenta- 
tion tomght I shall therefore set forth a picture of chmatic and geo- 
graphic dommance over health much more extensive m its ramifications 
and implications than is generally considered, but much of this picture 
will be based upon the study of climatic and geographic variations in 
certain types of disease The geographic factor will be disregarded ex- 
cept as chmatic characteristics var)'- from one region to another Certam 
transrmssible diseases shou'^ a geographic influence qmte divorced from 
chmatic effects, dependent more upon densir\^ of population, urbaniza- 
tion, industrialization, freedom of travel and mtercourse, and upon a 
vanety of other such factors not to be considered m the presentation 
tomght For the sake of clarity and emphasis, attention now be di- 
rected almost exclusively to the chmatic factors affectmg the mamte- 
nance of health 

In considermg these climatic factors it is necessar)^ to look upon man 
(and other Avarm-blooded animals) as an energy’- conversion machme— 
a machme that operates only by vutue of the energy it denves from the 

* The Hermann M Biggs Memorial Lecture delivered before The "Nev. York Academy of Medicine at the 
Stated Meeting, April 4, 1941 Illustrations used at the tune of delivery have been omitted from the 
text here published Most of them may be found in the author s book ‘^Medical Qimatolog\, pub 
lished bv Charles C TTiomas Springfield, Illinois 1939 
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cellular combusaon of foodstuffs An individual is abve only so long as 
this combustion contmues, and the level of his vitaht^^ seems deterrmned 
by the mtensity of his tissue fires He is not an efficient energy-conver- 
sion machme, however, bemg able to utilize for work performance only 
20-25 per cent of his total combusaon energy This level of workmg 
efficiency is about the same as that of a good gasohne motor, but is far 
below the 37 per cent efficiency obtained from Diesel engines Other 
warm-blooded animals (horse, dog) exhibit this same 20-25 per cent 
level of v^orkmg efficiency 

The human body in acaon is therefore faced constantly Math the 
necessity of dissipating into its surroundings the remaining 75-80 per 
cent of Its combusaon energy as waste heat It must be able to dissipate 
this heat readily, for any heat accumulaaon means fever and severe dis- 
turbance of body funcaons The human body is much more sensiave to 
over-heaang than is any mammate motor and so has developed an mtn- 
cate and comphcated heat loss mechamsm mvolvmg vasomotor control 
of blood supply to the slon and acavity of the sweat glands This heat- 
loss mechanism operates efficiently to take care of the short-term loads 
that go Avith penods of boddy acavity or sudden difficulty m heat loss 
brought about by a rise m external temperatures It is not necessary to 
consider here the operatmg details of this heat-loss mechamsm beyond 
saying that its adaptability is truly remarkable and its capacity great 
indeed 

When the body is faced Math prolonged difficulty m gettmg nd of 
Its M^aste heat, hoM’^ever, it tends to bank its tissue fires and reduce the 
load upon this delicate heat loss mechanism Difficulty in heat loss con- 
anuing for only a feM'^ days results m httle or no adapave change of 
combusaon rate, but, if it persists for 10 days to 2 M^eeks or more, then 
there occurs a definite sloMang doM'n of cellular combusaon and a more 
sluggish pace of life The behef has for some ame prevailed in Amen- 
can mtdical circles that man shoM^s no such seasonal response to changmg 
temperature le\el (this is discussed in a separate aracle, Amer four 
Hyg , May 1939, ap, 147-164) Careful revieM’’ of the literature and the 
evidence available, hoM^ever, indicates clearly that men do mdeed shoM 
this responsn eness to change in external temperature level This is an 
important point, for the general vitality and existence level of mdi\ idu- 
ils noM seem determined by tissue combusaon level and any factors 
altcnng the assue combusaon let el at once assume great importance in 
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life The major effects of climate upon human existence become more 
easily understood ^hen \\e view them agamst this background of cli- 
matic dommance o^ er ease of body heat loss 

Difficult}' m the dissipation of the body’s w aste heat, prolonged be- 
yond nvo w^eeks, results m a slowing dowm of tissue combustion, and 
WTth this goes slow er growth, retarded development, reduced fertthty, 
lessened resistance to mfecnon, and low ered energy' for thought or ac- 
tion Under conditions W'here optimal ease of heat loss prevails on the 
other hand, growth is most rapid, development of sex functions occurs 
earliest, fertility is highest, ability to produce immune bodies and to re- 
sist infection greatest, and energ}?- most abundant for the support of an 
active existence Body form is distmctly more rotund m stimulating 
coolness and general vitality higher b}^ evety measurable mdex 

Human growth m tropical W'armth is retarded just as is that of ex- 
perimental animals, wTile m middle temperate latitudes it proceeds most 
lustil}’’ Dunng a vet}’- recent stay m Panama the author had an oppor- 
tumty to study height-wtight data on Canal Zone school children, and 
to see w^hat effect vatying penods of residence in the tropics have had 
upon their growth The Canal Zone offers a most valuable opportumty 
to study climanc effects divorced from those of tropical disease and 
fauln^ diet Zone samtanon is on as high a level as that of the most pro- 
gressive northern ernes, w^hile the bulk of the food is imported from the 
United States Meats sold in the “gold” comnussanes are imported from 
the Umted States or Argentina American children of any age, bom on 
the Isthmus, are considerably taller and heavier than are native Pana- 
mamans, but those bom m the Zone are inferior m stature to those 
newdy arriving from the Umted States during the recent mflux for new^ 
lock constmedon 

Most significant is it, how'ever, that the stature of those children bom 
in the Umted States w^as found to deteriorate more and more wnth each 
addmonal year of residence m the Zone Here is almost pure evidence of 
climate W'orkmg alone, evidence pomdng to the same depressmg effects 
of tropical w^armth as w'ere obsen’^ed m experimental animals 

A sharp low^enng of human reproducavity takes place dunng sea- 
sons of depressive moist heat at southern ladtudes or durmg seasons of 
exhausdng cold m the north Human femlit}^ rises highest m any lo- 
calits" wTen mean monthly temperamres are around 65 ° F, and is de- 
pressed w'hen winter temperatures fall below 40° F or those of summer 
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rise above 70° F Human conception rates may be suppressed as much 
as 50 per cent by severe summer heat aves that are prolonged beyond 
a duration of nvo weeks 

The onset of menstrual cycles in girls also shows the same retarda- 
tion in tropical heat that is shown by sexual development m experimen- 
tal ammals Alenarche comes later m tropical girls, and not earlier as is 
so universally believed by both medical and lay persons of all countnes 
The widespread belief in early tropical matunty is found expressed in 
medical hterature back through the centuries to the time of Hippocrates 
in Early Greece, but always unsupported by any statistics that may be 
available It is a belief that may well have been handed down through 
several thousands of years since the time when even present middle tem- 
perate regions had polar chmates and optimal conditions for man ex- 
isted only in u hat are now subtropical lands Certainly at present girls 
mature earhest m stimulating middle temperate lands, with the menses 
beginning i to 2 years later in either depressing tropical warmth or ex- 
hausting polar cold 

The onset of fertility is also delayed most in those regions where the 
menses begin latest Although sexual intercourse goes on quite unin- 
hibited in tropical warmth, illegitimate first births come at practically 
the same maternal age as do the legitimate Among people of middle 
temperate chmates, on the other hand, illegitimate first births come at 
much earlier maternal ages All phases of development are thus accele- 
rated in cool regions— the menses begm earlier, femlity comes on 
sooner, and the penod of adolescent sterility is shorter than in tropical 
warmth (see Human Biology, 1936, 8 , 607, and 1937, p, 43) 

In ability to resist infectious ini asion and to produce immune bodies 
against invading organisms, men and ammals are again found more 
highly vital when proper ease of body heat loss permits them to main- 
tain an active tissue combustion Depressing moist warmth (for even as 
short a period as 3 m eeks) produces a sharp reduction in the abihr\^ of 
M lute mice to sunuve inoculation m ith a i irulent pneumococcus organ- 
ism El en though mice be healthy and on a completely adequate diet, 
those adapted to a 90-91 °F eniironment are practically all dead from 
a pneumococcic inoculation before those at 65° F begin to succumb 
Production of immune bodies after laccine administration has been 
found much more acme at 65° F than at 90-91 °F, both for pneumo- 
coccus 1 accine m mice and for tiqihoid 1 accine in rabbits 



926 


THE BULLETIN 


Certain human infectious diseases show this same relationship he- 
rn een sunaval rate and ease of body heat loss Among some 3 100 tuber- 
culosis deaths of mdigent patients m a large sanatorium near Cmcinnati 
It was found that those patients bom m Cmcinnati or farther northward 
sumved the ravages of the disease mace as long as did those born m 
states bordering the Gulf of Mevico Actual sunaval times, from first 
symptom to death, were 22 7 months for north em-bom whites and ii 8 
for the southern-bora, 16 8 for northem-bom negroes and only 9 
months for those who had migrated up from the Gulf states Among 
European migrants, the sunaval tune was 20 6 months for those from 
Western and North Central Europe but only ii 7 months tor those 
commg to Cincinnati from Mediterranean countnes Acute appendicitis 
also sho^vs a markedly higher fatahty rate per 100 attacks in the south 
than m more mvigoratmg northern latitudes Nor does the more favor- 
able prognosis m the north necessarily reflect better surgical skill or 
more competent care than is available in the south, for Boston’s fatahty 
rate is higher than is that of less favored cities m the upper plains states 
or provinces Acute nephritis is another acute infectious disease showmg 
highest death rates m tropical or subtropical v armth and lowest in mid- 
dle temperate coolness 

In general it is infectious disease that kills off people in the tropics, 
while m cooler temperate regions death comes more from diseases of 
degeneration and metabohc breakdown (artenosclerosis and heart fail- 
ure, cancer, diabetes, etc ) Laboratory animals kept free from infec- 
tious hazards in a warm envuonment live much longer than do those 
forced mto a more rapid pace of life by stimulatmg coolness But the 
average hfe span of man m the tropics is shorter, rather than longer, 
because of the lowered resistance to infection and the greater prevalence 
of pathogemc organisms 

In certam regions of the earth climatic stimulation rises high and 
drives man impetuously foni'ard mto a highly vital and energized exis- 
tence In the broad expanses of tropical lowlands, however, man is held 
down close to a vegetative level by the difficulty he must always face in 
gettmg nd of the waste heat that would be generated by a more active 
life Year after year and for centunes without end tropical man is 
smothered under this blanket of moist heat that saps his vitaht^'- and 
keeps him m a low estate The racial importance of this climatic depres- 
sion takes on sharper emphasis when it is realized that over half of the 
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earth’s human population lives under this severe physical handicap Only 
m a few favored regions of the earth are climatic conditions such that 
man can expand and reach the full flover of his developmental possi- 
bihties We here m North America enjoy one of the largest and best 
endowed of these energizmg regions Southern Austraha, New Zealand, 
and West Central Europe are almost as well favored Certam limited 
plateau areas ■within the tropics are hfted out of the tropical depression 
by virtue of the altitude factor 

Energizmg climates are not unnuxed blessmgs, hov ever, for man 
does not seem to possess unlimited abdity to respond safely to mcreasmg 
chmatic stimulation In the most stimulatmg chmates of the earth he is 
showmg alarmmg evidences of bodily and mental breakdov n from the 
fast pace of hfe These evidences of stress are most severe in those parts 
of the body economy most mtimately concerned m the combusaon 
processes Perhaps 85 per cent of the energ}'' used m Inmg is derived 
from cellular combustion of glucose It is not surprising, therefore, that 
breakdown m the body’s abdity to mobilize and prepare this sugar for 
cellular use should occur most frequently m populations hving where 
tissue combustion is most active Diabetes meUitus represents just such 
a breakdovm m the body’s abdity to transform the food eaten into the 
special form of glucose needed for cellular combustion Diabetic death 
rates rise highest in urban populations across middle temperate latitudes 
of Amenca, but there is also a ten-fold rise in colored rural death rates 
from the disease from Gulf states northward to Michigan and New 
York Diabetes e-xists m tropical countries, but largely as a non-trouble- 
some glycosuna vuth httle tendency for the development of acidosis or 
coma In more stimulating climates, how ever, the disease is severe and 
the dangers of acidosis and coma verv"" real 

Another way m which the stress of too energizmg a chmate is mam- 
fested is in exhaustion of the body tissues producing the red blood cells 
Only in the most stimulating climates does pernicious anemia assume 
troublesome proportions Its death rate rises highest in those same mid- 
dle temperate latitudes of Amenca where diabetes death rates are high- 
est Death rates for toxic goiter, leukemia and Addison’s disease show 
similar chmatic relationships 

Most striking, however, is the close relationship heart failure sho\TO 
to chmatic stimulation and ease of body heat loss Classification of vas- 
cular and heart failure deaths is snll too confused and lacking in unifor- 
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mity from one part of the countr^'^ to another for vahd regional com- 
parisons to be made Seasonal stvmgs in mean temperature level in a 
gi\ en region, however, brmg just as marked changes m tissue combus- 
non rate and load on the heart for oxygen transportation as do regional 
climaoc differences There has been shown a marked mverse relation- 
ship betv een heart failure admissions to the Cmcmnati General Hospi- 
tal and mean monthly temperatures throughout the year (deahng only 
MTth those heart failures not precipitated or comphcated with acute m- 
fectious attacks or other duect precipitatmg events) These non-infec- 
tious heart failures are about four ames as frequent m umter cold as m 
summer u^armth Durmg certam Cincinnati uonters when \varm, balmy 
weather largely prevailed (1929-30, 1930-31, 1931-32) this rv'pe of 
heart failure dropped almost to the low summer level of frequency 
This exemplifies clearly the changes m heart load and cuculatory stress 
that accompany envuonmental varianons m the ease of body heat loss 
Circulatory load and blood pressures nse with ivinter cold and fall dur- 
mg summer ivarmth Vascular spasm may add considerably to the cir- 
culator)'- embarrassment of ivinter weather 

There now seems little doubt that one of the chief factors activatmgr 
or depressmg human existence is mean temperature level and the ease 
w ith w hich body heat can be lost With the active combustion of a cool 
region goes a higher vitality and more vigorous development along all 
lines E\ en mental processes show this activation, for mtelligence or 
aptitude tests given college students result m markedl)’- low'er ratmgs 
with tests given durmg summer heat But certam hazards attend too 
active a pace of life, and it is this type of degenerative and breakdowxi 
disease which is now causingr chief concern m the earth’s most stimu- 
lanna: remons 

A second climatic factor, wuth effects upon human health qmte dif- 
ferent from those of mean temperature level, is cyclomc stormmess 
Sudden storm changes m the \veather seem largelv responsible for the 
timmg and imoaaon of many t)’pes of infectious disease, particularly 
those of respirator)' and rheumauc r\'pes There occurs a marked in- 
crease m disability from respuatorv' mfecaons among employed w ork- 
ers durmg winter stormmess Rheumanc fever attacks show' a similar 
seasonal \ anation m frequency 

Temperate zone stormmess is largely determined by the passage of 
altemanng major “high” and “low” areas across a given region, bnng- 
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ing marked and often abrupt changes in temperature, barometnc pres- 
sure, tvmd velocit}'’ and precipitation Each storm area produces pressure 
and temperature changes for hundreds of miles on each side of its center 
as It moves across the continent, so that people living m the great cen- 
tral trough of North America must face almost constant w eather change 
during the wmter season In summer the storms are reduced m number 
and follow a more northerly course, leaving the South then under a 
blanket of almost undisturbed tropical moist heat The Southwest (New 
Mexico, Arizona, and Southern Caltfomia) is the only part of the 
Umted States unaffected by cyclonic stormmess, and that is the region 
to which chrome sufferers from respuatory and rheumanc infections 
should go for refuge 

Dunng certam years of unseasonable warmth winter stomiiness is 
greatly lessened, with almost as much of a reduction from normal as 
the summer declme from the winter level During wanner and less 
stormy years respiratory disease frequency drops and the general health 
of the population show^s marked improvement Death and sickness rates 
rise dunng the colder, more stormy years In the southern hemisphere, 
storm changes tend to be more evenly distnbuted throughout the year 
or even to be somew'hat greater in summer than m wunter Thus w inter 
existence dowm there does not cam'' the sharp increase in health hazards 
people face in north temperate lands w here wunter cold and the season 
of greatest stormmess coincide 

Little information is yet available as to just how^ weather changes 
affect man Simultaneous occurrence of changes in the several weather 
factors makes it difficult to unravel and study the separate effects of each 
factor Some of the effects of sudden temperature change and body chill- 
ing or overheating are knowm, and some hints have been found that 
storm changes m barometnc pressure may produce profound disturb- 
ance in body functions through alterations in the tissue w'ater balance 
However, the matter needs thorough study under controlled labora- 
ton" conditions wffiere each factor can be investigated separately Lack 
of Iaborator\^ facilities for such study has left us with only vague and 
fragmcntar\^ information as to just w hat effects w eather changes do 
produce in the body Findings of great health \alue wall probably re- 
sult when such an investigation can be properly earned out It seems 
hkcl\ that sudden w eather change w ill be found a potent factor m the 
initiation of many t\ pes of acute infectious attacks (particularly rcspira- 
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tor}'- and rheumatic infections), but that ability to survive the infecaon 
depends more upon prevaihng mean temperature levels and ease of 
body heat loss Thus man has less respirator}^ infecnon m summer 
V armth, not because of a higher vitalit}’’ during that season, but because 
of reduced stormmess Actually his abihty to light infectious mvasion 
IS sharpl}^ reduced in severe summer heat 

Let us noiv consider climatic effects m soil another hght, agam in- 
volving the cellular combusaon processes that furnish us the energ}’- 
upon v'hich V'e live This time the vitamins are mvolved, parncularly 
the B fractions, each of v'hicli now seems to act as a catal}'-st at a given 
stage of the glucose combustion Intake requuements for thiamin and 
other members of the B complex have been found to be faul}'- constant 
in man and other mammalian forms under normal condmons But if 
cellular combusaon is slowed down b}?- external warmth, then the vi- 
tamin requued for handhng each gram of food rises sharply Tvace as 
much thiamin per gram of food is needed by animals living in a 90° F 
envuonment than by those kept at 65° F Foods with vitamin contents 
that are enorel}^ adequate in a cool environment become sharpl}'' de- 
ficient m depressing moist v'armth 

This has been clearl}^ shown for thiamm requuements m rats Food 
consumpaon and groAvth rate at 65 ° F are almost as good at o 6 milli- 
grams of thiamin per kilo of food as at an}'^ higher level, while at 
90-9 1 ° F nvice this level is requued for opnmal response At 65 ° F real 
inadequacy is present at o 2 and o 4 milhgrams per kilo of food, while 
at 90-91 ° F even o 8 milhgrams is clearl}'- suboptimal Preliminar}'- stud- 
ies ha^ e indicated that just as sharp differences will be found for pan- 
tothenic acid requuements and perhaps for pyridoxine Others of the B 
fracaons have not }^et been invesagated m this fashion 

Recent preliminary studies in Panama have convinced the author 
that this higher vitamm requuement m external warmth consatutes a 
severe handicap for people living in tropical heat Not only are theu 
B requuements higher because of the difficulty m heat loss and more 
sluggish metabolism, but tropically produced foods seem much more 
deficient in the B vitamms than are those of middle temperate regions 
Meat animals grow much more slowly m the tropics, and theu flesh 
IS Itself deficient m the B fracaons Eggs and milk products are also 
deficient unless the hens and cows are fed on vitamin-rich imported 
foods It takes about 5 years m the tropics to produce a looo-pound 
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ing marked and often abrupt changes m temperature, barometnc pres- 
sure, tvmd velocit}'’ and preapitanon Each storm area produces pressure 
and temperature changes for hundreds of miles on each side of its center 
as It moves across the continent, so that people living m the great cen- 
tral trough of North America must face almost constant w eather change 
during the wmter season In summer the storms are reduced m number 
and follow a more northerly course, leaving the South then under a 
blanket of almost undisturbed tropical moist heat The Southwest (New 
Mexico, Arizona, and Southern Caltfomia) is the only part of the 
Umted States unaffected by cyclonic stormmess, and that is the region 
to which chrome sufferers from respuatory and rheumanc infections 
should go for refuge 

Durmg certam years of unseasonable warmth winter stonmness is 
greatly lessened, with almost as much of a reduction from normal as 
the summer declme from the winter level During wanner and less 
stormy years respiratory disease frequency drops and the general health 
of the population show'^s marked improvement Death and sickness rates 
rise dunng the colder, more stormy years In the southern hemisphere, 
storm changes tend to be more evenly distnbuted throughout the year 
or even to be somew'hat greater in summer than in winter Thus w inter 
existence down there does not carrv'^ the sharp increase in health hazards 
people face in north temperate lands w here wunter cold and the season 
of greatest stomuness coincide 

Little information is yet available as to just how weather changes 
affect man Simultaneous occurrence of changes in the several weather 
factors makes it difficult to unravel and study the separate effects of each 
factor Some of the effects of sudden temperature change and body chill- 
ing or overheating are known, and some hints have been found that 
storm changes in barometnc pressure may produce profound disturb- 
ance in body functions through alterations in the tissue w^ater balance 
However, the matter needs thorough study under controlled labora- 
ton" conditions wffiere each factor can be investigated separately Lack 
of Iaborator\^ facilities for such study has left us with only vague and 
fragmcntar\^ information as to just w hat effects w eather changes do 
produce in the body Findings of great health \alue wull probably re- 
sult when such an investigation can be properly earned out It seems 
hkcl\ that sudden w eather change w ill be found a potent factor m the 
initiation of many t\ pes of acute infectious attacks (particularly rcspira- 
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somrua, increased imtability, severe headache, rapid pulse, tremor, Aveak- 
ness and collapse Recovery followed promptly after cessation of thia- 
min intake After a Aveek’s rest, thiamm admimstration was renewed at 
5 milhgrams daily, and the same toxic syndrome recurred after 4'/^ 
Aveeks at this mtake level Recovery Avas again prompt after cessaaon 
of thiamm mtake While studymg the thiamin status of people m Pa- 
nama dunng February and March of 1941, the author saAV many fur- 
ther eAudences of severe toxicity m pauents taking 10 to 50 miUigrams 
daily as a more or less routme treatment to obviate the tropical let- 
doAvn so commonly seen in migrants from cooler climates The toxi- 
city sj^mptoms Avere similar to those of hyperthyroidism insomnia, in- 
creased nen’-ousness, hypenrntability, emotional mstabihty, rapid pulse, 
palpitation, and m many cases nausea and vomiting Prompt subsidence 
of symptoms folloAved cessation of thiamm admmistration 

Since returning to Cmcmnau, the author has obtained evidence of 
even more severe toxicity, Aiath collapse, s)mcope, circulatory shock and 
near approach to death * These severe reactions have taken place at 
thiamm dosages of 20 to 50 milhgrams continued for two weeks or 
more It seems likely that many such severe reactions, and those of a 
milder character, aa^iII be reported noAV that attention has been drawn 
to the form such toxic response may take Better control of thiamm 
dosage by excretion studies seems badly needed, m order that patients 
may have the benefit of as much of the Autarmn as they really can use, 
but AATthout bemg subjected to the hazards of unnecessarily high dosages 
It IS possible that toxic reactions to thiamm occur more freely m 
people suffermg from mulaple B-fracoon deficiencies, as suggested by 
Morgan m a recent issue of Science (1941, 261) and that this ac- 

counts for the prevalence of toxic reactions in the tropics where multiple 
deficiencies seem more prone to occur TTie matter needs careful study 
at an early date if Avidespread occurrence of ill effects are to be obviated 
The finding of thiamm toxicity has no bearing upon recent steps 
bemg taken to fortify AA'^hite flour or other foods with the vitamins they 
have lost m processing No evidence exists to shoAv that thiamm m 
normal physiologic amounts can be m any AA^ay harmful or toxic Plans 
for fortification of foods entail only replacement of vitamms previously 
lost m processmg procedures The findmg of definite toxicity from 
OAerdosage Avith thiarmn does, hoAvever, necessitate a more cautious 

* One death from thiamm injection has just been reported to me (May, 1941) 
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and conservauve attitude from both medical profession and laity tov. ard 
uncontrolled intake of these useful vitamin preparations as the\ become 
so freely available 

Health assumes then a much more dynamic and buoyant quality in 
the cooler regions of the earth where body heat can be easily dissi- 
pated Even the vitamin content and quahty of foods grown in such 
regions favor a more active and highly \ital existence In regions of 
moist \varmth, on the other hand, man faces various types of handicaps 
He must hve at a slow^er pace because of difficulty in dissipating the 
larger amount of waste heat that wmuld be entailed by a more active 
existence His efficiency seems further low’^ered by a widespread dietaty’- 
deficiency for the B vitamins m his foods coupled with a higher intake 
need This broad view of climatic dominance over the dynamics of 
human existence offers a most useful basis from wffiich to attempt an 
explanation of how'- chmaac environment affects man’s health and gen- 
eral W'elfare Man is not a standard being of fixed characteristics, but 
IS rather an energy conversion machine highly responsive to the physical 
and chenucal influences affectmg his abihty to bum food and produce 
the energ)’- wffiereby he fives 

Such a d}marmc view'- of human existence at once opens up new 
possibilities m seekmg a better adaptation of population masses to their 
environment and living conditions It gives also a clearer insight into 
the human vanations so evident in different cfimatic regions of the 
earth, pomtmg out the factors that hold man back in one land and push 
him irresistably onw^ard into an acave existence under more favorable 
conditions It explams the sharp variations m rate of body breakdown! 
so evident over the earth, and affords at least a partial explanation as 
to wEy infectious diseases claim such a high toll in tropical moist heat 
It should prove useful in future studies directed tow'-ard the better 
adaptation of man to his existence problems 
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THE DOCTOR IN COURT* 

Philip J McCook 

Justice of the Supreme Court, First Judicial District, Leu \ork 



-^u have hstened to a physician and a lavyer on the sub- 
ject of “The Doctor in Court ” As the Judge honored 
by the invitaaon to represent the court m this discussion, 
I am bound to see the problem of each, mdeed, if unable 
SasHSHSEHHSEsS to do SO, I caimot understand the problem of the htigant 
and the pubhc either 

I have assumed the Association desues us to present, collectively, 
each from his o’wn viewpomt, a picture of cases, mainly of trauma, 
which call for medical testimony The general title of the symposium 
IS “Some Medico-Legal Aspects of Personal Jury Actions and Actions 
for Total and Permanent Disabihty Insurance ” But I have been told 
that It will be satisfactory if I confine my own remarks tomght to the 
personal mjury actions 

In my court, the form m which these are passed upon is mainly that 
of cases to recover damages The Trial Clerk of New York County 
tells me that, as of June 30, 1940, which I consider a fair and representa- 
tive date, bemg just before the summer recess, the tnal calendar of the 
Supreme Court carried 5,257 cases, of which approximately 3,904 or 
about 7 61 /^ per cent, were so-called neghgence smts AUowmg a httle 
for shrinkage from vanous causes, it may be assumed that 75 per cent 
of our Law (as contrasted with Equity) cases relate to personal mjuries 
and are hkely to call for medical testimony Further mquur\'- leads me 
to beheve that one would not find the proportion very different in the 
Supreme Court for the other four counties of this City, or in our other 
civil tribunals, that is, the City and Mumcipal Courts 

The trial lavyer, naturally and properly, sees the function of the 
doctor one v^ay, and the medical witness sees it m another The judge, 
physically and officially overlooking both, and occupjnng a detached 
pubhc position, has an excellent chance to study the vievqioint of each, 
which he must grasp if he is to understand why they react as they do, 

* Address delivered February 2S, 1941 m the symposium conducted by the Association of ^e Bar of 
the City of New York m connection with The New York \caderaj of Medicine and the Medical 
Society of the County of New York 
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and whether he agrees \vith either or disagrees ^\^th both 

It would be strange, indeed, were the doctor and the lawyer to see 
eye to eye One is a scientist, the other, an agent The former is criti- 
cized if he permits himself to become an advocate, the latter, if he per- 
mits himself to forget he is an advocate Yet the doctor, once he has 
taken the stand on behalf of a party, is scarcely human if he feels no 
mterest m the outcome This is true even of a subpoenaed attendmg 
physician— how much more, of the retamed expert This doctor, em- 
ployed by one side only, is perhaps in graver and more subtle danger 
of moral lapse than his legal brother The barrister, of course, know'-s 
that winmng for his employer is the best road to professional success, 
and professional ethics permit and encourage him to foUow it How 
far the legal profession has at times gone in this direction Lord Broug- 
ham IS quoted as statmg 

“An advocate— by the sacred duty of his connection with his chent— 
know's m the discharge of that office but one person in the wmrld— that 
chent— and none other To serve that chent by all expedient means, to 
protect that client at all hazards and costs to all others (even the party 
already injured) , and amongst others to himself, is the highest and most 
unquestioned of duties ” 

The author w'hom I cite for this statement agrees, to be sure, that the 
great Brougham w^ent too far, saymg 

“The sum of the wTole matter is, that there is no code of morality 
apphcable especially to any profession or avocation (Harris, Hints on 
Advocacy [i88i], p 157) ” 

The medical watness, in addition to the natural bias spnngmg from 
association with one side only, is not without selfish motive if retained 
as an expert He knows he wmuld never have been called w^ere not his 
view's considered favorable to his employer Yet he is not permitted, by 
the ethics of his profession, to seek that employer’s success Puttmg it 
differently, the doctor, being a watness, is s\vom to tell the truth, and 
W'hen properly questioned must tell the w'hole truth The lawyer on 
the other hand, being an agent only, but also a responsible officer of the 
court, IS not m normal circumstances required to bnng out the w hole 
truth by his questions 

Summmg the w'hole matter up again, the law’^'er is always an 
ad\ ocate, w hile the doctor is false to his oath if he becomes an advocate 
From this anomaly stem many misunderstandings and recnminations. 


The lawyer is jocularly regarded as a man hired to defeat the ends of 
justice by delay and the suppression of evidence, the expert sneered at 
as one who sells evidence and covers Ins h)^ocnsy with large language 
Yet, I am sure, a great majority of our doctors and lawyers alike desire, 
above all, to serve justice and truth, and would never dream of deliber- 
ate suppression of an important fact 

The explanation is that our system is one of necessary antagonism 
between conflicting mterests, where each side is represented by an ad- 
vocate requned to call fact witnesses, and sometimes other witnesses, 
supposedly favorable to his side How the need for expert testimony 
ongmally arose and was met has been often and adequately considered, 
and I shall not attempt to compete with histoncal articles like that of 
Learned Hand, written m 1901 (Histoncal and Practical Considerations 
Requmng Expert Testimony, Hansard Law Review, A^ol 15, No i, 
p 40), already discussed by Doctor Heyd 

Judge Hand, treatmg the subject without special regard to medical 
evidence, proposed at that time a board of experts, or a smgle expert, 
to advise on the general proposiaons apphcable to the case, though he 
reframed from orkmg out the constitution of such a tnbunal He did 
not propose to prevent either side from calhng experts of their ovm, 
with every chance for hypothetical questions and cross-examination 
“Only,” (he says) “the difference will be that the final statement of 
what was true would be from the assistmg tnbunal ” He evidently be- 
lieved that when the assisting tnbunal had spoken, there would be, and 
could be, little doubt where the truth lay 

In 1935, Doctors Elhott and Spillman, of New York City, suggested, 
in “Medical Testimony m Personal Injury Cases” (2 Law and Contem- 
porar)’^ Problems, p 466), a mixed tnbunal of legal, medical and lay 
judges, rather than the jury of twelve, of whom the physician would 
have the function of decidmg questions as to the “causal relationship 
between the defendant’s act and the mjury for which plamtifli seeks 
damages and as to the extent and permanency of the mjunes thus 
caused ” That was quoted m support of a plan said to be essentially sim- 
ilar, by former Chief Judge Crane of our Court of Appeals, in a 1932 
address before the Association of the Bar, published m the New York 
Law Journal of Januar)^ 29 of that year All that I can find, however, 
which Judge Crane said on the subject appears at the end of subsection 
“V,” to the following effect 
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“What a speedy disposinon there would then be of all these automo- 
bile accident cases when the court could appomt arbiters without limit 
—a kuyer, a doctor, a layman— who would dispose of the cases satis- 
factorily, yes, more satisfactorily than most of the courts and junes ” 

The authors, as the title of their paper mdicates, are thinkmg of cn- 
acisms of medical testimony m personal mjury cases 

In 1936 a report to the Cahforma Bar Associaaon, Volume 10, Cah- 
forma State Bar Journal, at page 183, after considenng the vanous sug- 
gestions for improvement m the practice with relation to the subject, 
including panels of experts, observed that the latter might be subject 
to pohacal influence in their organizations and so exclude the best quah- 
fied, who, though reluctant generally to testify, “if called on by the 
court in an mdividual case, would readily respond ” The same year Jus- 
nce Stembrmk (6 Brooklyn Law Review, p 155) reached the con- 
clusion (which I understand is the one hkely agam to be proposed by 
the commission of which Mr Keman is the head) that it is advisable to 
have a law passed givmg the court power to appomt an expert of his 
own choosing— “a disinterested, competent and hcensed physician”— and 
to tax his compensation as costs (Report of the State of New York Law 
Revision Commission for 1936) In view of iVIr Keman’s presence here, 
and what I understand is his mtenaon to discuss the subject, I add only 
that whatever experience I have had as a judge leads me to the con- 
clusion that It would be umnse, even if possible, to depnve the parties 
of the nght to call their own selected vntnesses, mcluding experts 

I have myself on proper occasion, though caunously, employed the 
practice of askmg the paraes m open court to let me name a supplemen- 
tary’^ or assisting expert So far, I have never met \vith refusal, and, as it 
happens, I have also been able m ever)’- case to arrange satisfactorily the 
matter of my expert’s compensauon The e-xpenment has worked well, 
however, I realize that such uniform good fortune is not likely to con- 
tinue, and I cannot see any senous objection to having what I am at 
present able to do only on consent, given the sanction of a statutory 
power bestowed upon the court 

Dr Heyd has commented on the practical dangers and difficulties 
of the expert panel idea Of course, he knows much more about that 
subject than I If such panel, or panels, W’ere to be established by agree- 
ment, between responsible medical associaaons in this city, I am sure 
that I, for one, w ould be glad to consider any name on the list, w hen 


THE BULLETIN 


938 


indicated, either on consent of the parties, or under statutory powers 
not now possessed by the justices of my court 

I must venture, however, to differ with him m his doubts whether 
the judge should be allowed to call his own expert The only reason 
he gives agamst it is, that the doctor most mtimate and confidentially 
close to the judge would probably be his family physician, who may or 
may not be a medical expert I confess I would be apt to turn primarily 
to my family physician for advice where I should go, if I did not al- 
ready know, to find a general practitioner or speciahst smted to my 
purpose I subimt that if I am to name an expert, as I have been domg 
on consent, and Mmuld like to be able to do as matter of right, I should 
not be hampered in my choice Influenced I may be, and must be, by 
personal considerations, such as the confidence I feel for this, that, and 
the other physician v'hom I know personally or by reputation I sug- 
gest that this is no objection, but, on the contrary, a recommendauon 

HoM^ever, before we leave this subject of an expert chosen by the 
court, I freely state I have found that the conclusions of every doctor I 
named, like the “assistmg tribunal” of Judge Hand, Avere adopted by 
the jury, and it is only m case of doubt, where the jury is likely to be 
confused if an impartial expert is not brought m, that I have ever taken 
the course of asking consent to such procedure “If this be treason, make 
the most of it ” 

^^fith this confession, that I personally believe no other reform sug- 
gested offers great theoretical or pracacal promise, I pass to the consid- 
eration of existing evils, agreemg fully that courts and lawyers cannot 
permit them to contmue unchallenged, but must resolutely seek to erad- 
icate them 

That some of these evils are of long standing, and therefore hard to 
eradicate, is evidenced by my approval of a hst supphed m 1909 by the 
report to the New York State Bar Association of the Committee on the 
Regulation of the Introduction of Medical Expert Testimony (32 Re- 
port Nev York State Bar Association, p 367) 

(i) Unsatisfactory standards of experience, mvitmg charlatanism, 
(2) partisan, conflictmg and hence unrehable character of evidence, (3) 
loss of time and money, (4) confusmg effect on juries of conflictmg 
opmions, (5) unscrupulous hmng by the bar of unprmcipled, self-styled 
“experts”, (6) receipt by trial judges of testimony of mcompetent so- 
called “medical experts ” Judge Stembrink, supra, adds (7) contingent 
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fees to experts, (8) unequal consequences to nch and poor liagants, 
(9) the hypothetical question requirement 

Permit me to take them up, one by one, in the hght of my own 
experience 

Expertness is a relative matter The possibihaes of getting the most 
expert are necessarily lirmted by considerations such as the financial 
means of the htigant and the wilhngness of the best men to testify 
Under our New York law, the trial court has full discretion to deter- 
mine the qualifications of an expert (Slokovitch v Orient Mutual In- 
surance Company, 108 N ¥,56 See also 2 Wigmore on Evidence, 
section 561) Until he finds a witness quahfied, he has the poiver to 
exclude his opmions altogether A judge naturally hesitates, how ever, to 
depnve a htigant of evidence which the latter needs, shght though its 
value may be for example, that of a young and mexpenenced attendmg 
physician, wEo nevertheless, by reason of required modem trammg and 
intelligence is able to furnish some kmd of an opmion The jury is al- 
w ays told in that event, and probably should be told m ever)’^ case, that 
such testimony is only advisory Indeed, as you know, the jury may 
reject any expert’s testimony if they like (though not capnciously) 
w'hich constitutes a further and final protection 

The partisan character of expert testimony is mseparable from our 
present S)’’stem, as I have already sho\vn, and I do not regard it as a 
fatal objection If too obvious m the case of a particular wnmess, parti- 
sanship defeats itself If present m one side, it w'lll probably also appear 
on the other, and the jur)'’ is quick to size up the situaaon I certainly 
agree wnth the famous saymg in 1856 of Lord Chief Justice Campbell, 
in Rex v Palmer, quoted in Hist Cnm Law' of England (1883) Vol 
III p 389 

“It IS, m my opinion, indispensable to the adnumstration of jusace, 
that a w itness should not be turned into an advocate, nor an advocate 
into a w Itness ” 

He meant, no doubt, that w'lse and honest barristers and physicians, 
with the help of the court and the jury, could and would cooperate 
to that end Such also is my hope— and more than a pious one 

No doubt ex-pert testimony does prolong tnals, but good ewdence 
IS w'orth taking time for, and w hat w e are trj-ing to w'ork out is the 
problem of gctnng good eMdence In the old days, ht'potheacal ques- 
nons w ere terrible time-w asters My obser\ anon is that this particular 
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evil IS already passing The rules of form are not so strictly observed by 
lawyers or required by judges, and couns are qmcker than formerly 
to mterfere and cut through to the heart of the matter with quesuons 
or suggesDons of their own, before the situation becomes acute I may 
admit frankly that hypotheucal questions bothered me greatly in my 
earlier days on the Bench, but many years have passed smce such a ques- 
Don has caused serious difficulty m any case which I have tned Nc 
doubt my associates would say the same thmg 

It IS also true that juries are occasionally confused by expert testi- 
mony, contradictor}'’ in character I have already explained how I deal 
with such condioons myself As a rule, the jury noil see through the 
fog, separate the wheat from the chaff, and either reject the whole thing 
(as they have the right to do), or pick and choose, which is equally 
their right I am often comforted by the reflection— which seems to 
have occurred to Doctor Heyd also— that perhaps medical expert testi- 
mony as contrasted with medical fact testimony is not really quite as 
important as the experts themselves beheve 

It is true that an unscrupulous doctor wfll always find an unscrupu- 
lous lanyer to hire him Every profession has its parasites Delousmg is 
a tedious and unpleasant process, which neither your profession nor 
mine can escape 

I do not like to let pass unchallenged the vety serious charge of un- 
equal consequences to the rich ancfpoor I have already hinted that this 
IS a consideration, how important I do not venture to say From die same 
source already quoted, I have it that in 67 per cent of the personal in- 
junes cases on the June, 1940, calendar of my court, the defendant is 
represented by an insurance compan}'' It is common knowledge that in 
the majority of all cases the defendant has greater resources than the 
plaintiff This is always present (perhaps more often than proper) in 
the mmds of court and jury alike The judge has many an opportunity 
to meet the difficulty, and if the law favored by Mr Keman’s Commit- 
tee is passed, he will be able to act oftener I do not know whence the 
opposition to that law in the past came, but whether it was from the 
plaintiffs’ or the defendants’ side, I venture to suggest that a polic}'- 
which would continue to oppose is short-sighted Inequality is an un- 
escapable fact, and not confined to cases where expert natnesses are 
used. It runs right through every system of law, and, indeed, every other 
system The wise and the just must be watchful and must be astute 
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at every turn, to minimize it 

I think I have mentioned, directly or indirectly, all the abuses on 
this particular list, except contingent fees An expert Mutness is often 
asked by opposmg counsel whether his compensanon depends on the 
result I have no way of knowmg hoii often that in fact is the basis of 
the expert’s retamer The matter seems primarily the affair of the medi- 
cal profession We lawyers have troubles of our owm along that line 

So far I have spoken mainly of the expert medical witness, because 
the discussion seemed to take that turn The attendmg physician is the 
man tvho plays by far the more important role To the ordmar}^ liti- 
gant m a personal mjury trial, opimon evidence, as I have pomted out, 
may be a luxury, fact evidence is a necessity Consider a laborer wTo 
has broken his leg in an accident and lost two months’ wages No matter 
how rank the negligence which caused his injury, he will not wan un- 
less the doctor who attended him appears in court to testify On the 
other hand, maybe the Injuns'- has been feigned and a hospital intern 
knows that fact If he is not brought to the stand, imposition on an 
mnocent defendant results Probably the majonrs'- of subpoenas in New 
York County, sensed on doctors, go to men like that, men w hose pres- 
ence IS absolutely essential to a just outcome Now% since a case in the 
Supreme Court of this County takes one and a half years to reach, w'hat 
happens^ Almost mvanably the doctor has long smce forgotten all about 
the case To respond means loss of time and money, yet respond he 
must He is nearly ahvays exasperated, and sometimes defiant Nobody 
can blame him for that 

I can remember when there seemed to be a standing feud between 
certain tnal laAvyers and the pracocmg physicians of this towm, over 
such a situation— one group inconsiderately subpoenamg nght and left, 
naming without altemaave a certain day and hour, the other evading 
or even ignoring service I am sure matters are better now' At all e\ ents, 
there is not a judge on my bench w'ho w'ould not, if properly ap- 
proached, reqmre tnal counsel to show a medical witness e\ er\' con- 
sideration If, for example, the latter promises to come w'hen called, he 
Mill not be disturbed until actually needed More than that, the judge 
will ahvays, w'hen possible, permit his testimony to be taken out of 
turn, as a matter of addmonal convenience 

I hesitate to tell any practitioner his dunes but perhaps I may be 
permitted to quote w'hat Dr J Courtney said to a graduanng class 
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of medical students, m 1915 (Medical Testimony m Personal Injut)^ 
Cases, supra) 

“The present mode of procedure m our courts, in so far as medical 
testimony is concerned, is not a paracularly edifjong one To illustrate 
this pomt, let uS take, for example, a case of the t}^e which is most com- 
monly met MTth m ever^^'day u’ork of the courts— an acaon of tort for 
personal mjuries In such a case the plamoif is practically ah\ays of 
the proletariat class, the defendant, a pubhc sennce corporaaon or an 
insurance company The army of witnesses on either side is generally 
appallmg Of these the medical ones alone concern us They are of tn o 
hosole camps, and prepared to attempt, under solemn oath, to uphold 
opimons diametrically opposed, yet supposedly denved from a single 
series of facts and obsen^ations 

“The situaaon is a deplorable one, and nobody discerns the glarmg 
wrong of It all with clearer yision than certam high-mmded men from 
our ranks, who haye long stni en to procure legislative enactment look- 
mg toward the abohtion of this evil 

“To me, for many reasons which I cannot here enumerate, it seems 
hopeless tb expect that legislanve appeal on the part of such men will 
ever be fruitful of the desired results Hence it is the bounden dut^’’ 
of every man m the profession so to shape his conduct toward cases 
y hich prormse to eventuate mto court proceedmgs, that due respect mtII 
be given his opmion, that he will not ment the bmng sarcasm, the sneers, 
the raiUer)'" and general brow-beatmg of opposmg counsel And, most 
of all, that through his efforts the ends of msdce will really be accom- 
plished ” 

Dr Courtney is dead, but his words, spoken so long ago, still hve 
and ment our careful attention— doctors, lawyers and judges ahke 
AVhile he was speaking principally of experts, what he said applies in 
large part to the medical fact vitness as well, and is broad enough to 
include the duty of the latter while he is attendmg a patient who has 
suffered an accident and therefore is likely to call him to court some 
day 

To dlustrate from one of my o^vn cases A plamtiff blamed senous 
mjuries on the defendant’s carelessness in drawmg off the y ater from a 
pubhc pool m which he had dived His medical evidence aroused my 
suspicion The doctor, who certified he had attended the plamtiff, y^as 
very vague as to the exact date, and he had no ongmal records yuth 
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him— merely notes from such records I adjourned the trial to await his 
return the ne\t day He appeared with records which showed conclu- 
isvely that this patient had been treated by bun long before the date of 
the alleged accident 

I hope the doctors present grasp the seriousness of such an mcident. 
Of course, the jury found for the defendant m a few mmutes Then I 
had the unpleasant duty of holdmg a miserable, irresponsible and, as he 
turned out to be, an habitually drunken plamtiff for the grand juty*, 
which indicted him for his flagrant perjury, and he was sent to prison 
The doctor escaped any punishment except whatever humihation he 
endured in court, and, I regret to say, he may have been too thick- 
skinned to feel much of that Yet it is plam he, hke plaintiff’s la\vyer, 
had neglected his duty Each thereby lowered, in open court, the dig- 
mty and standing of his own profession 

They had done one senuce to me, in uncovermg what appeared to 
be a general fault of private practitioners of medicme— neglect in keep- 
mg adequate onginal records, and failure as matter of rouane, perhaps 
because of the scanty nature of their records, to bnng whatever they 
have to court I am well av are what excuses may be offered, but from 
the judge’s standpoint they are inadequate, and reflection on your part 
vnll show we are right 

Next to the complaint that the lawyers and judges y aste their time, 
I hear most frequently that y e permit doctors to be imposed upon by 
compelling them, through the receipt of no more than a subpoena fee, 
to testify as expert witnesses Indeed, Dr Heyd has told you that they 
are subject to “chisehng” by the plaintiff’s layyer, yhich mdicates his 
belief that this is a general pracuce He states that m New York a phy- 
sician may not be called upon to give opinions, or to exercise the func- 
tion of an exyert witness, yuthout compensation or agreement for com- 
pensation A'ly own practice has been to regard any such attempt as an 
abuse of the subpoena, and Avhen appealed to I have generally sustained 
the y itness in his refusal to act as an expert unless reassured Sometimes, 
indeed, I have gone so far as to interfere y ithout such appeal (People v 
Raizin, 2 1 1 App Div [2d], 446 at 461-2) 

I hai e tried to examme the criacisms m y hich we are paracularly 
interested, and discuss them frankly The medical profession has a just 
gnevance y'herever its members are treated discourteously or unfairly 
in court, yhich is indefensible I hope I have explained some of your 
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difficulaes and allayed some feelings of suspicion 

Your Committee, gentlemen of the Bar Association, have performed 
an act professionally graceful and socially useful in mvitmg us to meet 
in this symposium to discuss problems of common interest To you, 
representaaves of the medical profession and your several learned so- 
cieties, I ov e thanks for the opportunity of exchangmg ideas on a sub- 
ject which affects the courts so deeply 

Yearly, monthly, weekly, wise words issue from the rostrum of the 
Medical Association and the Bar Association aU over the Umted States 
The citizen sighs wnth impatience as he reads about these proceedings 
m the next day’s paper, for the same sheet brmgs ne\vs of dirty ivork 
at the cross-roads w'hich the speeches of the pundits may have let pass, 
perhaps ivith perfunctory condemnation AVe cannot afford to ignore 
this popular criticism, to ivhich honest lawyers and doctors, anxious of 
course to make a living, but even more anxious to obtain and deseix^e 
pubhc commendaaon, are extremely sensitive Imagine, if you can, the 
influence on legislation and pubhc opmion of such a mulutude, if it 
could be exercised in umty, armed xvith the mmimum of self-mterest 
and the maximum of mterest m the public welfare 

AVe both tend to pontificate, lawyer and doctor alike It is m our 
blood A'Vhen the pnest announced “Thus saith the Lord,” he pro; 
claimed laivs of Divine origin, physical, social and moral, xvith little dis- 
tinction, at first, among them Thus w'ere bom the necessity and oppor- 
tumty for the lawyer and doctor, with then priestly ongm and then 
pnestly responsibilities You think, I know% that through our supposed 
pow'^er with the three branches of government, W'^e lawyers have the 
final say, even m matters ^vlthm your provmce Alas, neither of us seems 
to have much powder left now'adays, and it may be that ere long none 
w^iU be left unless we have all, by that time, become public officials our- 
selves So let us contmue, while w'^e may, to take counsel together, as 
equals 

In fact, you have the edge You are the doctor, the learned one, 
which IS the meamng of your title AVhen mstitutions of learning wash 
to honor a laxty^er, they call him “Doctor of Law^s ” You are, through 
man’s infirmities, the master of masters, and you have declared yourself, 
in your Hippocratic oath, the servant of servants It is you who rule at 
the death bed, where we aU arrive at the last— you and the pnest We 
turn to you because your knowledge makes you stronger than w’^e, and 
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because your principles compel you to attend us et en a\ hen the la\\"\'er 
no longer finds anything to interest him Conunue to be merciful 
You hate your oath, we have canons of ethics, of which '^^'llllam 
Travers Jerome once said, m my heanng, that there never was a problem 
of legal ethics which a child could not settle m a moment once you take 
the dollars and cents out of it There is more than a httle truth m that 
Maybe we must read your regulations also m the hght of human 
frailties 

Doctors, and not lawyers, are the final judges of medical ethics 
Each of you carries about, withm him, his own best informed and 
severest cntic Do not lean too heavdy on codes and canons They mav 
afford satisfaction to the mercenary'’ mdividual seekmg an alibi and 
looking for loopholes They supply cold comfort to the consciennous 
Gibran, poet and prophet, said 

“He who wears his morahty but as his best garment, were better 
naked 

The \^Tnd and the snow will tear no holes m his skin 
And he who defines his conduct by ethics imprisons his song-bird 
in a cage 

The freest song comes not through bars and n ires ” 

The important thmg is that somebody should set an example to the 
rest of us m mamtenance of ideals, kmdness to the afflicted, enlighten- 
ment of viewpomt, avoidance of prejudice, and most of all, courage in 
action I do not seek to minimize the disappointment, v eanness and self- 
sacnfice entailed But havmg carried the torch through the Dark ikges 
and being, as your representative has admitted to-day, m a better eco- 
nomic position to meet emergencies than we lawyers, you are not likely 
to falter now that you have in so large a measure the public ear and 
the confidence of the courts 
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THE FOUNDING OF THE NEW YORK 
LARYNGOLOGICAL SOCIETY 

Solomon R Kagan 


□ MERicAN medical men have been pioneers both m scien- 
tific and orgamzmg medicine As Welch said, “Amen- 
can medicme became mdependent and took a lead in 
various aspects of medical sciences ” A significant achieve- 
ment of New York pioneer work may be considered the 
foundation of the New York Larjmgological Society on October 13, 
1873 Chnton Wagner of New York City, a foremost surgeon, who 
studied laryngolog)’' turn years abroad, foresaw a great future for this 
specialty In 1873 he mstituted the Metropohtan Throat Hospital m 
New York City This vas the first institution in the United States 
which treated exclusively diseases of the nose and throat In October of 
the same year he brought together a group of physicians who held posi- 
tions in throat chmcs in New York City for the purpose of orgamzmg 
a society’ “not only for mutual miprovement and the advancement and 
enlargement of their limited knowledge of the subject, but for the pur- 
pose of estabhshmg on a sohd footmg Avith the medical profession at 
large the specialties of rhmology and lar^mgolog)'- m this county^^ ” At 
this meeting the New York Laryngological Society was established by 
the following doctors Chnton Wagner, Frank H Bosv orth, Geo M 
LefFerts, Morns J Asch, Woolsey Johnson, Horano Bndge, Charles 
McBumey, Robert F M^eir, Afatthew D Mann and Francis P Kinm- 
cutt Robert F AA^eir v^as elected president, Clmton Wagner, vice- 
president, and AA^oolsey Johnson, secretar^^ Other ongmal resident mem- 
bers of this Socien^ -were Andrew H Smith, Frederick A Burrall, Bev- 
erly Robmson, and Samuel B St John, Jr 

Among these orgamzers were well-knovm surgeons who contnbuted 
important work to their specialty Thus, M J Asch mvented the “Asch 
operation” for a deviated septum, F H Bosvmrth, author of a classical 
book on laryngology (1881), placed laryngology on a firm scientific 
basis, G M Lefferts, m collaboration vath J Sohs-Cohen, L Elsberg 
and Knight, founded the Archives of Laryngology m New York in 
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1880 The actmaes of the Society were manifold It stimulated research 
work in a ne^ field of medicine Rare cases of interest were presented 
at Its meetings for examination and discussion Discovenes of new theo- 
nes and treatments, mventions of useful instruments and neM methods 
and ideas pertaining to larjmgology were reported and wadely discussed 
and clarified Dr Bosworth had read sections of his work, Nose mid 
Throat, before the members of the Socierv’- w'ho expressed their cnu- 
cism and opinions Sir Morell Mackenzie of London read before this 
Society his paper “Hemorrhage after Tonsillotomy ” 

The New York Laryngological Society was the first socien’- of 
lar)mgologists in the w^orld, and sen'^ed as a stimulus to the profession 
for the advancement of medical speciahsm Five years later, Frank 
Davis of Chicago proposed the foundation of a National Socierv’^ of 
Lar^mgologists It w’^as founded on June 3, 1878, in Buffalo, New \ork, 
know n as the Amencan Laryngological Association, w^hich also w as 
the first nanonal association of laryngology in the wmrld Dr M'agner’s 
idea spread abroad, and fifteen years after the foundation of the New 
York Laryngological Society, Sir MoreU Mackenzie founded in London 
the British Laryngological Associauon (1888) Dr Mackenzie w^as the 
first man in England to put specialization on a sound sciennfic footing 
and founded the first special hospital, the Golden Square Throat, Nose 
and Ear, in London 

The difficulty of the foundation of the Socierv’’ w^as greatly due to 
the fact that many physicians of that time looked askance at all spe- 
cialties In England at that time speciahsm w^as rather frowmed upon 
by the orthodox leaders of the profession In Amenca this antagonism 
w^as markedly expressed by many practitioners w'ho barred the spe- 
cialists as not being honest and reliable practmoners In connection with 
this, It IS of interest to tell the fact that some members of the Academy 
of Natural Sciences of Philadelphia declared that the eminent larvmgolo- 
gist Jacob Solis-Cohen of Philadelphia was engaged in unethical prac- 
nce M'hen Sohs-Cohen was in the amphitheatre dunng a surgical clinic 
at the lefferson Medical College, the distinguished surgeon, Samuel D 
Gross introduced him to the class as a man fast leating the ranks of 
legitimate practice to become engaged m a narrow specialrv ‘A^'hy ” 
Gross said “he de\otes most of his time to a cubic inch of the human 
anatonn Some day I suppose, we will ha\e specialists confining them- 
scK cs to diseases of the na\ el ” 
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A Vagner’s pioneer work was therefore of pamcular value, as he was 
among the forerunners of the development of speciahsm in this coun- 
tr)'' For over ten years the Society was in evistence and accomplished 
much As the older members, the organizers of the Society, died, the 
progress of the Society ceased The last important meeting took place 
at the home of the last President of the Society, Rufus P Lincoln, in 
1883 He failed to call the usual annual meeting for the election of 
officers, and while retaimng his position as president he died In 1885, 
at the suggestion of Abraham Jacobi, the Society was merged with the 
Laryngological Section of The New York Academy of Medicine 

The Book of Mmutes of the Society which contained a complete 
history of all the work of the New York Laryngological Society was 
lost at the home of the last President of the Society I have in possession 
three letters written by the secretary and two organizers of the Society 
These letters throw some light on this pioneer Society and contain a list 
of Its original members 

On February 7, 1874, Morns J Asch wrote to Jacob Solis-Cohen 
of Philadelphia 

“You know perhaps from Dr Robinson that M^e have formed a 
Latyngological Society— of which I will write you more fully in a few 
days Today I want to know from you if it would be agreeable to you 
to be elected a corresponding member and let me know so that I can 
have you elected at the monthly meeting on Thursday next Otherwise 
I may have to wait a couple of months perhaps Anyhow, if I do not 
hear from you I will propose you Where can I find the best authority 
on Naso Pharyngeal Catarrh^ 

Many thanks for your kindness to Robmson The throat hospital is 
in full blast In a few days I will write you aU about it Today I am 
in great haste— S. stopped in here so as to be sure to have my letter go ” 

In the same year the secretary of the Society, Woolsey Johnson, 
sent the following note to Sohs-Cohen 


“230 West 43 d— St 

^ , New York, Mch 15, 74 

J Solhs Cohen, M D 

Dear Doctor 

I have the honor to inform you that at a regular meeting of the New 
York Laryngological Society, held on the 12th inst, you were elected 
an honorar}’" member 
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The Society is an association of professed Laryngoscopists resident 
in this cit)’-, and meets on the 2d Thursday of every month for the 
purpose of “promoting the study of affections of the lar^mx, phar}’'nx 
and adjacent parts ” 

The number of honorary members is by the constituuon of the 
Soc limited to ten 

Hoping that you will accept the membership thus offered, and that 
you will be able frequently to be present at our meetmgs, I am, Doctor, 
with assurances of my own high regard, 

V ery respectfully, your obt svt 

AVoolsey Johnson, Secretar)’’” 

Four years later. Dr Bosivorth, one of the organizers of the Societ)’’, 
wrote to Solis-Cohen 

“26 West Forty-Srvth Street 
Fnday, Oct 4th— ’78 

Dear Doctor 

I have just learned that the ne\t meeting of the N Y Lar\mgologi- 
cal Soc IS called at my house on Oct loth, and also that there is a 
prospect of your bemg present— I need not tell you vhat a genuine 
pleasure it y ill be to all of us to meet you at one of our gathenngs, and 
I trust that nothing may mterfere with your coming 

It occurred to me to write to you and ask that you will suggest to 
me anyone that you would care to meet, and I ynll only be too glad 
to extend to him an mvitation to be present at the meeung 

Our societ}’" has been fauly prosperous since its orgamzanon and we 
have done some good thmgs I hope Still I should look for a new in- 
terest and enthusiasm to be infused into it, by the presence of one y ho 
has done so much in the countiy'^ for Larsmgoscopy— and should hke to 
make \ our coming the occasion of ay akemng a something better of 
indn idual interest on the part of our members 

The meeting is given up generally to the consideration of chmcal 
cases presented, rather than to the reading of formal papers and for next 
y eek there is no special avork laid out I need not saa’- that aa e should 
be glad to listen to anauhing that you might brmg aanth you— 

^^hth regards 
Very truly 

F H Bosaaorth” 
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Short was the hfe of the New York Laryngological Society, but its 
accomphshments were significant It opened a neM'^ path in medicine, 
creaong an organization for the advancement of laryngolog)’ It con- 
tributed to the introducaon of novel ideas, clanficauon of problems per- 
taining to this specialty and popularization of new laryngological meth- 
ods and inventions discovered here and abroad Many scientific papers 
were read and thoroughly discussed by able men at the meetings of the 
Society The latter sen’-ed as a valuable rmg in the chain of organized 
medicine 

New York City was the birthplace of lar}mgolog}'^ Horace Green 
of New York, the father of laryngolog)^, was the founder of laryn- 
golog)^ in the United States, and the New York Laryngological So- 
ciety was the first laryngological society in any part of the world 
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OiTiiiiER T — Derniatolonv and '^iiphilolotjii 


^ Presentation of cases — miscellaneous- 
([ General discussion Executive session 

October 7 — Combined Meetings, Section of 
Neurology and Psychiatry and the New 
York Neurological Society Readmg of 
the minutes )[ Papers of the eiening — 

a] Presidential Address, \ \ Bnll, 

b] The electrofit m the treatment of 
mental disease, Daaid J Impastato (bi 
inaitation), Renato Almansi (b\ invi- 
tation) , Discussion bv S Bernard AVor- 
tis, c] Psachiatnc disorders in fort\ 
men teachers, Edward B -Vilen (b\ in- 
ntation) , Discussion b\ Edwin J Dot\ 
(b\ inMtabon), Erml Altman 

Pediatrics — Because of the annual meeting 
of the American Academi of Pediatrics 
in Boston the October meeting of the 
Section was not lield 

October 2b— Ob'tetncs and Gynecology E\- 
ecutiie Session — a] Reading of the min- 
utes, b] Program presented b\ the 
Obstetrical Department of the Bronx 
Hospital ^ Presentahon of cases — a] 
Gestation neuronitis, A C Posner (b' 
imitation). Discussion b\ Ham Ara- 
now , b] Pregnanev after prolonged 
stenhti , change of life, M Rosensohn, 

c] Central placenta praevia — hi’pertln- 
roidism — vaginal deli%er\ — th\roid cri- 
sis, Israel Kibel (b\ inMtation) Dis- 
cussion b\ H C M illiamson Papers 
of the eienmg — a] Further studies in 
soft tissue diagnosis in pregmnc\ b\ 
\-rT\, A\ Snow, Discussion b\ Paul 
Swenson, Presbi tenan Hosp , b] An 
outlireak of impetigo Studies b\ the 
hospital epidemiologist, M AVolarsk\ 
(ba in\itation). Discussion 1)\ J Fel- 
son General discussion 

Gcnito-Vrinary Suracru, Medwine, Ophthal- 
molonu, Otolarunnoloav, Orthopedic 
Suroerv — ^These Sections held no meet- 
ing in October because of conflict in 
dates witli tlie Gridunte Fortniglit 
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LuDA\nG KIast 

profound sorrow The Bulletin records the death of Ludvig 
Kast, honored Fellow of this Academy and devoted friend of medical 
education, mTo in the year 1927 proposed to the Comnuttee on Medical 
Education of the Academy the insatution of an annual graduate fort- 
night dedicated to the complete exposiaon of a chosen medical subject 
for the benefit of practitioners of medicine 

^^’e can conceive of no more fitting tribute to Doctor Kast than 
the publication of the following letter from his own hand 


[I ETTER FROM Dr LtinMO K VST ^R0^03I^C 
I^AU^URATIO^ or GRAnUATE Fortxights to 
jiL I ndfrtakex dt the New "ioRK Acahemi 

OF MEnICl^E] 

Februnrv 28, 1927 

Doctor James F McKernon, 

Chairman, Committee on ^ledicnl Education, 
New "i ork Vcademv of Medicine 
Dear Doctor McKernon 

In the course of an investigation concern- 
ing the future dev elopment of Graduate 
Medical Education in New York, it has oc- 
curred to me that to tlie progressiv e efforts 
whuh the Vcademv lias hitelv inaugurated, 
a new feitiire could he added which might 
he ]il mned ns follows 

V month is chosen during which all avail- 
able opiiortimities m New 1 ork for lectures, 
demonstrations, sv niposiiims, courses, ward 
rounds, operations are coordinated for the 
purpose of cov ering some big, outstanding 
problem of clinical nature from as manv 
angles ns possible The underlvmg purpose 
would be to feature the topic bv the verv 
mass of contribution and bv its qualitv so 
ns to make it an ev ent of national and later 
of international importance After this has 
been accomplished a few times it will, as a 
matter of course, establish that month ns a 


standing feature of Medical Progress in 
New "V ork 

1 Time October or Mav would seem the 

months during which the largest num- 
ber of ph}sicinns could be expected 
from out of town and also from witliin 
a rnchiis of one hundred miles of New 
York Between these two montlis the 
preference might be for October ns 
those who would activelv take part in 
this plan would be still refreshed from 
the summer 

For the first two weeks most of the 
important lectures and presentations 
could be planned, to be overlapped bv 
two weeks more of courses and seminars 
and two or three important meetings 
toward the end of the month 

2 Subjects Some such problems ns 

Ihe Cancer problem 
Infectious diseases and Problems of Im- 
munitv 

Heart and Vrteries 
llie problems of old age 
The problems of ductless glands m 
INIedicme and Surgerv 
riiberciilosis 

Preoperntive and postoperative manage- 
ment m abdominal surgerv 
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3 Program (a) Special meetings nt tlie 
Academe with s\Tnposiiim on the pnr- 
ticii]arl\ debatable aspects of tlie prob- 
lem 

(b) Cooperation if possible bv the Har- 
\ev Societ\, Herter lectures, etc. 

(c) Meetmgs of the larger medical So- 
cieties in Xec\ "i ork witli papers 
pertaining to the cliosen subiect 

(d) Graduate courses at the medical 
colleges, Polvclmic, Post-Graduate, 
eta Also Seminars on the subject 

(e) Outstanding authorities from Eu- 
rope and from the Americas could 
be in\ited to read papers, parbcu- 
larh those Mho are alread\ secured 
or to be secured for tlie Herter 
lectures, Har\e\ Societ\, etc 

(f) National societies, ha\ mg for tlieir 
obiect tlie adiancement of tlie 
chosen subject might be induced to 
hold their annual meeting in New 

ork dunng that montli 

Preparation^ It w ill, undoubtedh , take 
not less tinn lialf a sear to make proper 
affiliations and coordinate the aiailable 


material and to publish the program, at 
least its outstandmg papers and courses, 
well m advance 

In arrangmg the program it might be 
■well to have the graduate courses han- 
dle the simple, practical or didactic 
parts of the program and to reserve for 
the large meetmgs those parts -which 
would lead to real debate parbcularlv 
on the borderhnes of the subject and 
its beanng upon Pubhc Hi giene, and 
in general upon the needed cooperation 
between the medical profession and our 
Commonwealth For this purpose tlie 
Academi might invite speakers from 
outside the medical profession 

5 Publication It would seem possible to 
secure a nation-ivide publiciti well in 
advance without an\ expensa 

The Academv, with or without coop- 
eration of a publishing house, might un- 
dertake to pubhsh a \olume coienng 
the important parts of the transactions 

Sincereh \ours, 

L K ssT 
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Bishop, Louis Faugehes, Sn 121 East 60 
Street, Ne^\ York Citj , born in Nev Bruns- 
wick, New Jerse\, Marcli 14, 1864, died in 
New York Clt^, October 6, 1941, receded 
bis B A degree from Rutgers Umversitj m 
1885 and graduated in mediane from the 
College of Ph}siaans and Surgeons, Co- 
lumbia Universit}, m 1889, elected a Fellow 
of the Academi March 2, 1893, and sened 
the ^cademi as Secretary from 1897 to 
1903 

Dr Bishop was consultant physiaan to 
the Lincoln Hospital, the Sea View Hospi- 
tal and Goshen Hospital at Goshen, New 
lork, director for the New York Scliool 
for the Deaf, and instructor in graduate 
courses in internal medicine at Columbia 
Uniiersitv and Belle\ue Hospital At one 
time he was professor of heart and circu- 
latorN diseases at Fordham Unn ersitv School 
of Jlediane and consulting ph^slClan to 
the Mercv Hospital at Hempstead He was 
a diplomate of tlie American Board of 
Internal Medicine, a Fellow of the American 
College of Pliysiaans, a Fellow of the 
American IMedical Assoaation, past presi- 
dent of the Vmerican Therapeutic SoaeH, 
a member of the National Gastroenterologi- 
cal Association, a member of tlie American 
Vssociation of Pathologists and Bacteriolo- 
gists and a member of the County and State 
Jledical Soaehes 

Dr Bishop was the author of “Heart 
Disease, Blood Pressure and the Nauheim 
rreatment,” “Arteriosclerosis,” “Heart 
1 roubles, Iheir Precention and Relief,” “A 
Key to the Electrocardiograms,” “A Histor\ 
of Cardiology,” “Mechanism of the Heart 
and Its Anomalies,” (translated from the 
hrcncli), and numerous articles 

CoM>Li.-L, Kaiil V intoon Lodge Branch, 
New York, born m Omaha, Nebraska, July 
4, 1878, died in Scarsdale, New York, Oc- 
tober 18, 1941, graduated in medicine from 


the College of Physicians and Surgeons in 
1900, elected a Fellow of the Acadenij, 
October 6, 1904 

Dr Connell was professor ot surgery at 
Creighton Unnersitj, Omaha, from 1919 to 
1924 As a IMajor m the A E F m France, 
Dr Connell won the Distinguished Semce 
Medal by designing the first American gas 
mask He served ns US Goyernment ob- 
serier m Germany and Austria m 1915 
\fter the war he founded the Presbvtenan 
Hospital at Omaha and yyas its president 
until 1924 He was a Fellow of the Ameri- 
can College of Surgeons and a Fellow of 
the American Medical Association 

Greoorv, ME^'As SabivAS 115 East 61 Street, 
New' Tork City, born in Morach, Turkey, 
July 14, 1872, died in Tuckahoe, New York, 
Noy ember 2, 1941, graduated m medicine 
from the Albany Medical College in 1898, 
elected a Fellow of the Academj December 
3, 1908 

Dr Gregory was director of the psychi- 
atric department of Bellevue Hospital from 
1904 to 1934 and consultant in psychiatrj 
to that Insbtution from 1936 until his 
death He was consultant 111 psychiatrj to 
the New York Neurological Institute, a 
former professor of psychiatry at the New 
York Post-Graduate Medical School, and 
professor emeritus to the New 1 ork Uniier 
sity College of Medicine He was a diplo 
mate of the American Board of Psychiatry 
and Neurology', a Fellow of the American 
Medical Association, and a member of the 
American Psychiatric Association, the Amer- 
ican Neurological Association, the Associa- 
tion for Research m Nerious and Mental 
Diseases, and the State and County Medi- 
cal Societies 

Reoatjd, CLAUnL Pans, France born at 
Lyons, France, January 31, 1870, died at 
Couzon-au-Mont-d’Or, France, December 28, 
1940, elected an Honorary Fellow of the 
Academy, Noy ember 8, 1934 

Dr Regaud was professor at the Institut 
Pasteur, director of Laboratoire de Radio- 
physiologie de ITnstitiit du Radium and of 
Senice Thdrapeutique de La Fondation 
Curie at Pans, a member of the Institut 
de France, a member of tbe Vcnddmie de 
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Mtdecine de Pans and an honorar\ mem- 
ber of the Acaddmie Ro\nle de Medeane 
de Belgique Durmg the World War he 
joined the Arm} wth the rank of Captain 
in tlie Medical Corps and was promoted to 
the rank of M^dectn Comviandant He was 
decorated with the Cross of the Ldgion 
d’Honneur and the Croix de Guerre. 

Regaud and his school exerted an enor- 
mous influence on cancer research Foreign 
governments and numerous institutions of 
both Iiemispheres turned to him for counsel 
In 1924 he dehvered an address at the 9th 
Annual Meeting of the American Radium 
Socicti in Chicago on “Some biological as- 
pects of the radiation therapj of cancer,” 
which was published in the American Jour- 
nal of Roentgenologi In 1928 he was a 
delegate to the International Congress of 
Radiologi, and in 1934 he was chosen to 
deliver the memorial address for Mme. Curie, 
at the Fondation Curie 

Dr Regaud was the Editor of Legons de 
chirurqie de querre and the author of nu- 
merous studies, among which are “Traite- 
ment du cancer du col de 1 utdrus par les 
radiations” (1920), and “Comment on peut 
concevoir actuellement Torganisation de la 
lutte contre Ic cancer” (1929) Together 
with his collaborators, lie publisbed numer- 
ous works of which tlie Archites de I In- 
etdut du Jiadium, a senes of studies de- 
voted to radioph\siolog\ and radiotherapy, 
is regarded as a masterpiece 

Sruo, Seth 17 East 96 Street, Xew Aork 
Cit\ , bom in New Aork Citv, October 31, 
1897, died in New A ork Citv, November 2, 
1941 graduated in medicine from tlie Col- 
lege of Plivsuiims and Surgeons, Columliia 
Lniversitv, in 19.21, elected a Fellow of tlie 
\cndeiiiv Febniarv 4 , 1932 
Dr Sehg was attending ortliopedic sur- 
geon to the '\Iontcfiorc and ME Sinai Hos- 
jiitals, and a medical officer of the New 
A ork Fire Department He was a diplo- 
mate of the \mcrican Board of Orthopedic 
Siirgcrv, a Fellow of the \nierican Merh- 
ctI \ssocintion, a Fellow of the \mcrican 
College of Surgeons, a memlier of the \mcri- 
ean \endemv of Orthopaedic Surgeons and 
a uicuiber of the State and Countv Medical 
''ocb 111 ^ 


Shine, Francis M avxes IIG East 62 Street, 
New A'ork Citv , born m Orlando, Florida, 
June 25, 1875, died in Charlottesville, AAr- 
ginia, September 24, 1941 , graduated in 
medicine from tlie Umversitv of A irginia 
in 1898, elected a Fellow of tlie Acadeniv 
Alav 6 , 1910 

Dr Sliine was consulting surgeon to the 
New A ork Eve and Ear Infirmarv and a 
member of its board of directors, consult- 
ing ophtlialmologist to tlie New A ork Hos- 
pital, a diplomate of the American Board 
of Ophthalmologj , a Fellow of the Ameri- 
can Aledical Association, and a member of 
the American Academv of Ophthalmologv 
and Otolarvngologv, the American Ophthal- 
mological Societv, and the State and Countv 
Medical Societies 

Dr Shine served in France as a Major 
with the American Expeditionarv Force unit 
formed bv the New A ork Hospital in 1917- 
18 and later served as consulbng ophthal- 
mologist for our Armv in the Pans area 

At HEELvvaiGHT, JOSEPH Storer 654 Madison 
Avenue, New Aork Citv, born in Ban- 
gor, Maine, November 23 1875 died in 

I ong Point, Ontano, Canada, October 9, 
1941, received the degree of A B from A ale 
Lniversitv in 1897, graduated in medicine 
from Cornell Lniversitv Medical College in 
1900, elected a Fellow of the Academv, 
Januarv 7, 1926 

Dr Alheelw right was founder and con- 
sulting surgeon to the Southampton Hospital 
at Long Island, and consulting surgeon to 
the Presbyterian Hospital in New A ork 
Citv He was one of the founders of tlie 
Doctors Hospital, and, at the time of his 
death, was one of its directors and secretarv 
of its medical board At one time he also 
was connected with the Neurological Insti- 
tute of New Aork and the East Alaine 
General Hospital in Bangor He was a 
Fellow of tlie American College of Surgeons, 
a Fellow of tlie American Medical Asso- 
ciation, and a member of the State and 
Countv Medical Sociebes 

During tlie AVorld A\ nr. Dr AMieelwnght 
served twice overseas, first as an executive 
of a French Atmv hospital unit and later 
ns a Alaior in the Aledical Corps of the 
Amerii m Exjievlitionarv Force 
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CiTi OF New York 
DEPARTA'IENT OF HEALTH 
Bureau of Records 

125 ^^0R1H SIREET, NEW YORK, N Y 


October 27, IQil 

10 IHE PRn \1E PRACIIUONERS OF MEDICINE AND SUPERINTENDENTS 
OF CIVIL HOSPITALS IN IHE CIl "i OF NEW YORK 

Subject New Procedvre Reyardmq the Completion of Death Certificates 

Commencing: November 1, IWl, priinte practitioners of medicine and cimI hospital 
niitliorities will be relieved of the responslbihti of completing the left side of dentil cerbfi- 
cntes required to be filed iMth tlie Department of Health, except in those instances 'uhere 
the bodi IS unclnimed b\ a funeral director and is deliiered to representatii es of the Citi 
Mortunn for burial in the Citi Cemeten 

Hus procedure was adopted In the Board of Health, after approinl b\ (1) the Public 
Health Relations Committee of the Acadenii of Medicine, (2) the Coordinating Council 
of the Fne Counti I^Iedical Societies, (3) the Greater New York Hospital Vssocintion, and 
(4) the Metropolitan Funeral Directors Association 

Funeral directors Mill hereafter he held responsible (1) for obtaining and entering the 
personal particulars required to complete items 2 to 14 of the death certificate, and (2) for 
obtaining tlie signature and address of the Informant, and relationship to the deceased in 
item 15 This change miU bring procedures in Ncm York Cite more nearh m conforrmti 
M ith practices in this regard elseMliere in the L^nited States and Mill rebec e physicians and 
hospital authorities, mIio frequently hn\e little or no interest in this information, of this 
responsibility Mitli yvliich thee ycere preciously charged 

This means that, ccith the exception of Cite Cemetery cases — mentioned aboce — physi- 
cians and hospital authorities ccill be required only (1) to enter the name and social security 
account number of the deceased m item 1, (2) to complete the Medical Certificate of Deatli — 
items 16 to 21, inclusice, (and in IManliattan the Physician’s Confidential Aledical Report) 
and (3) to fill in the Physicians Supplementary Certificate of Death be Natural Causes— 
on the back of the certificate, or on a separate form, except in connection yyith Form 
17-H-1941, used in Manhattan only (see upper left hand corner of certificate ) 

Hie Board of Health is confident that this change of procedure Mill recene unanimous 
approy al and trusts that priy ate practitioners and hospital authorities yyull reneyy their 
efforts to prepare promptly, completeli/, and accurately, the medical certificate of death and 
the related documents for mIucIi they are still responsible 

It yyoiild be appreciated if a copy of this letter could be posted on hospital bulletin 
boards Mhere it yyill come to the attention of all attending and yisitmg physicians, as yyell 
as staff members 

TiioyfAS J Duffieu), 

Reyistrar of Records 
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